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same for treating or Tachykinin-mediated diseases in human being or 
animals. 




(i) 



BNSDOCID: <WO 9722597A1_I_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Menico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


nv 


Hungary 


NO 


Norway 


BF 


Burkina Fasn 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RL' 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cdte d' I voire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Chechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


F1 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNSDOCID: <WO 9722597A1_I_> 



WO 97/22597 



PCT/JP96/03641 



1 

DESCRIPTION 
PIPERAZINE DERIVATIVES AS TACHYKININ ANTAGONISTS 

TECHNICAL FIELD 

The present invention relates to new piperazine 
derivatives and a pharmaceut ically acceptable salt thereof. 

More particularly, it relates to new piperazine 
derivatives and a pharmaceut ically acceptable salt thereof 
which have pharmacological activities such as Tachykinin 
antagonism, especially Substance P antagonism, Neurokinin A 
antagonism, Neurokinin B antagonism, and the like, to a 
process for preparation thereof, to a pharmaceutical 
composition comprising the same, and to a use of the same as 
a medicament . 

Accordingly, one object of the present invention is to 
provide new and useful piperazine derivatives and a 
pharmaceutically acceptable salt thereof which have 
pharmacological activities such as Tachykinin antagonism, 
especially Substance P antagonism, Neurokinin A antagonism, 
Neurokinin B antagonism., and the like. 

Another object of the present invention is to provide a 
process for the preparation of said piperazine derivatives 
and a salt thereof. 

A further object of the present invention is to provide 
a pharmaceutical composition comprising, as an active 
ingredient, said piperazine derivatives and a 
pharmaceutically acceptable salt thereof-. 

Still further object of the present invention is to 
provide a use of said piperazine derivatives or a 
pharmaceutically acceptable salt thereof as Tachykinin 
antagonist, especially Substance P antagonist, Neurokinin A 
antagonist or Neurokinin B antagonist, useful for treating or 
preventing Tachykinin-mediated diseases, for example, 
respiratory diseases such as asthma, bronchitis, rhinitis. 
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cough, expectoration, and the like; ophthalmic diseases such 
as conjunctivitis, vernal conjunctivitis, and the like; 
cutaneous diseases such as contact dermatitis, atopic 
dermatitis, urticaria, and other eczematoid dermatitis, and 
the like; inflammatory diseases such as rheumatoid arthritis, 
osteoarthritis, and the like; pains or aches (e.g., migraine, 
headache, toothache, cancerous pain, back pain, etc . ) and 
the like in human being or animals. 

3ACKGR0UND ART 

Some piperazme derivatives having pharmaceutical 
activities such as Tachykinin antagonism have been known as 
described in E? 0555442 Ai . 

DISCLOSURE OF INVENTION 

The object compound of the present invention can be 
represented by the following general formula (I) : 



Y- R~ 



O 



?, ~ - C - M 



N-R~ 



( T \ 



R~ 



where in 

V is bond or lower alkylene, 

is aryi which may have suitable substi tuent ( s ) , 

2 

R is aryl or indolyl each of which may have suitable 
subs 1 1 tuent { s ) , 

- 3 

r< is hydrogen or lower alkyl, 

A 

R^ is chiorc (lower) alkenyl; 
chloro ( lower) a I kynyl ; 

pyridyl ( lower) alkyl amino ( lower) alkyl; 
pyr idyl { lower } a I kyl amino ( lower ; a 1 kenyl ; 
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N- ; lower alkyl) -N- [pyridyl ( lower) aikyi j amino f lower) - 
aikyi; 

:r iazclylamino { lower ) alkyi ; 

lower alkoxy ( lower ) alkyl ami no ( lower ) alkyl ; 
bis [ ( lower) alkoxy f lower) al ky 1 J amino ( lower } alkyl; 
M- {lower alkyl ) -N- [ (lower) alkoxy (lower) alkyl j amino- 
( lower ) al kyi ; 
hydroxy ( lower ) al kyl ; 

lower aikylsulf onyloxy ( lower) al kyi ; 

phenyl (lower) alkyl -which may have lower alkanoyi, amino, 
lower aikanoyiamrno, di (lower) aikyiaminccarbonyl or 
mere; 

lower al koxyphenyl ( lower ) alky 1 car bony! ; 
lower alkanoyi benzoyl ; 

benzoyl ( lower ) alkyi which has lower alkyl, chlorine or 
di (lower) al kyiammo ; 

benzoyl (lower) alkyl which has halogen and lower alkyl; 

dihaiobenzoyl { lower ) alkyl ; 

di (lower ) a 1 kyibenzoy 1 (lower ) alkyl ; 

3- flue ro benzoyl ( lower ) alkyi; 

3 - ( 4 - f iuorobenzcyl ) propyl ; 

4 , 4-e thylenedioxy-4- { 4-f iuorophenyl ) butyl ; 

piperazmylcarbcnyl : lower ; alkyi which has cyclcpen^yi or 
halcphenyl ; 

(2-pyridyl) ; lower } ai kyi ; 

{ 3 -pyridyl ) propyl ; 

{ 3 -pyridyl ) ( lower ) al kynyi ; 

inrdazolyl (lower) alkyl which may have lower alkyi; 
pyrazolyl ( lower i alkyl which may have lower aikyi; 
uhicir.orphoiiny i carbon yi ! lower) aikyi; 

( 3-azabicycic [ 3 . 2 .2] non-3-yi ) carbonyl ( lower) aikyi ; or 
thienyl car bony! ( lower ) alkyl , 
1,2,3, 6- re t rah yd ropy r idyl ( lower ) al kyl , 
1,2,3/ 6- tet rahydropyr idyl (lower) alkynyi, 
1 , 2, 3, 4-recrah yd ro isc qumciyl ( lower ; a 1 kyl , 



WO 97/22597 



PCT/JP96/03641 



4 

4,5,6, 7-tetrahydrothieno [3, 2-c ] pyridinyl (lower) alkyl, 
saturated heterocyclic (lower) alkyl, 
saturated heterocyclic ( lower) alkenyl, 
saturated heterocyclic (lower) alkynyl, 
5 saturated heterocyclicamino (lower ) alkyl , 

saturated heterocyclicamino (lower) alkenyl or 
saturated heterocyclicamino ( lower ) alkynyl , each of which 
may have suitable substituent (s) , 
and a pharmaceut ically acceptable salt thereof. 

10 

It is to be noted that the object compound (I) may 
include one or more stereoisomers due to asymmetric carbon 
atom(s) and double bond/ and all of such isomers and a 
mixture thereof are included within the scope of the present 
15 invention. 

It is further to be noted that isomerization or 
rearrangement of the object compound (I) may occur due to the 
effect of the light, acid, base or the like, and the compound 
obtained as the result of said isomerization or rearrangement 
20 is also included within the scope of the present invention. 

It is also to be noted that the solvating form of the 
compound (I) (e.g. hydrate, etc.) and any form of the crystal 
of the compound (I) are included within the scope of the 
present invention. 

25 

According to the present invention, the object compound 
(I) cr a salt thereof can be prepared by processes which are 
illustrated in the following schemes. 

30 



35 
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'rocess 1 



Y - R ~ 



(IV) 

a salt therec 



Y - R" 



O 



N N-R~* 
13 



or i * s rss:::ve derivaci ve 
at :he irr.inc- group 
or a salt thereof 



or a salt: t r. e r • 



7 p 



V - ^ - 

1 * 



■ -C-N 



N-H 



cr its :ea:::ve 
derivative 

:he carboxy grcu^ 
or a salt 'hereof 



a t 



reactive derivative 
irr.ino crcup 
a _ t tnereo: 



;ia) 
salt thereof 



Process ~> 



V-R- 



/"^X I! 

^: n-x-c- 



cr a salt 

the reof 



O 

\ II - 

N-X-C-R* 



its reactive derivative 
the c arcc x y group 
a salt thereof 



salt thereof 
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Process 4 




or a salt thereof cr a salr thereof 
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Process 1 



O 

1 'I - 
R 1 -C-N 



Y-R' 

t 



Y-R* 



NH 



2 . Rl-fi-/ + \-X^J 



N-X- 



NHR* 



(VIII) 
or a salt 

thereof 



10 



Cig) 

or a salt thereof 



(Ih) 

or a salt thereof 



15 



20 



25 



30 



35 



wherein 

Y, R 1 , R 2 , R 3 and R 4 are each as defined above, 
X is lower alkylene, 

R 5 is lower alkoxyphenyl ( lower ) aikyl or lower al kanoyiphenyl , 
R 6 is piperazinyl which has cyciopen:yi or halophenyi; or 

thiomorphclinyl , 
R 7 is acyloxy, 

R 8 is pyridyl ( lower ) alkylamino; 

N- (lower aikyl) -N- [pyridyl (lower) alkyl] amino; 

triazoiyiamino; morpholinoamino; 

lower alkoxy (lower) alkylamino; 

bis [ (lower) alkoxy (lower) alkyl] amino; 

N- (lower aikyl) -N- [ (lower) alkoxy { lower) alkyl] amino; 
imidazolyi; pyrazolyi; or 1 , 2 , 3 , 6- tetrahydropyr idyl, 
1,2,3, 4-tetrahydroisoquinolyl, 

4, 5, 6, 7-tetrahydrothieno [3, 2-c ] pyridinyl or saturated 
heterocyclic, each of which may have suitable 
substituent { s ) , 

R^ is lower alkanoyi, and 

Wi and W 2 are each a leaving group. 
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As to the starting compounds (II), (III), (IV), (V), 
(VI); (VII) and (VIII), some of them are novel and can be 
prepared by the procedures described in the Preparations and 
Examples mentioned later or similar manners thereto. 

Suitaole salts and pharmaceu t ica I 1 y acceptable salts of 
the starting and object compounds are conventional non- toxic 
salt and include an acid addition salt such as an organic 
acid salt (e.g. acetate, tri fluoresce tace , fumarate, maleate, 

10 tartrate, me thanesui f cnate , benzenesui f onate, formate, 
toluenesul fena t e , etc.-, an inoraanic acid salt (e.g. 
nydrcchio ::ce , hydrobromide , nydroiccide, sulfate, nitrate, 
phosphate, etc.), or a salt with an ammo acid (e.g. 
arginine, aspartic acid, glutamic acid, etc.;, or a metal 

15 salt such as an alkali metal salt (e.g. sodium salt, 

potassium salt, etc.) and an alkaline earth metal salt (e.g. 
calcium sa_t, magnesium salt, etc.;, an ammonium salt, an 
organic base salt (e.g. tr imethylamine salt, triethylamine 
salt, pyridine salt, picoline salt, cr eye iohexyi amine salt, 

20 X, M 1 -dibentyiethylenediamme salt, etc. .. , or the like. 

In the above and subsequent descriptions of the present 
specification, suitable examples and illustrations of the 
various definitions which the present invention intends to 
25 include within the scope thereof are explained m detail as 
follows . 

The term "lower" is intended to mean 1 to 6, preferably 
1 to 4, carbon a torn [s) , unless otherwise indicated. 

Suitable "lower alky lent" may include straight or 
30 branched one having 1 to 6 carbon atom is) , such as methylene, 
ethylene , trime thylene, propylene, t e tramethylene, 
methyime thyiene, me thy 1 trime thylene , hexamethylene, and the 
iixe, in which the preferred one is methylene, ethylene, 
trimethylene or methyime thyiene . 
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Suicacle "halogen" and "haioqen moiety" in the term 
"diha iccenzeyl (lower ; alky! " ana " haiopheny I " may include 
fluorine/ chlorine/ bromine and icdine. 

Suitable "lower alkyl" and "lower alkyi moiety" in the 
5 terms "pyridyl (lower) aikylamino (lower) alkyl", 
"pyridyl ! lower) aikyiammo (lower) aikenyl", 

!T N- {lower aikvl) -N- ipyridyi (lower) aikvl ■ ammo (lower) alkyi", 
"triazciyl amino (lower) alkyi", "lower aikoxy ( lower) a Iky i ami no- 
1 lowe r : al kyl ,; , "bis [ ( lower i al koxy : lower ) alkyl ] amino ( lower.) - 
10 alkvi M , " NJ ~ (lower alkyi) -N- [ ( lower ; aikoxy { lower) alkyl ] ammo- 
£ lower) ai kyi " , Tr hydroxy ( lower } alkyi 

"lower aikyisuifonyioxy (lower) alky!" , "phenyl ( lower) alkyi" , 
"di { lower; a 1 kyiaminocarbonyl " , "lower aikcxyphenyi (lower; - 
alkvicarbonyi", "benzoyl (lower; alkyl", "di (lower) aikyiammo " , 
15 "benzoyl lower > alkyl" , "dihalcbenzcy. (lower) alkyi" , 
,: ci ( lower) alkyibenzoyl ( lower) alkyi" , 

"3-f iucrobenzoyi (lower) alkyl", "p i per a z my ioarbony 1 (lower) 
aikvl", ,: ( 2-cvr idyl ) \ lower ) alkyl", "imidazoiyl (lower) alkyi", 
"pyrazoiyl ( lower) alkyl" , " thiomorphoi myicarbonyi ( lower) - 

20 aikvl", " ( 3-azabicycio '! 3 . 2 . 2 ] non-3-yl ) carbcnyi ( lower) alkyi" , 
"thienyicaroonyi (lower) alkyl", 
"1,2, 3 , c -t e l rah ycropy r idyl (lower; alkyl " , 
"1,2,2, 4- te crahydroisoquinclyi ( lower ) alkyl " , 
"4,5,6, 7-tetr ahydrochieno [ 3, 2-c j pyr loinyi ( lower } al ky 1 " , 

2 5 "saturated heterocyclic ( lower) alkyi" , 

"saturated he terocyci icamno ( lowe r } a 1 ky 1 " and "lower 
aikoxvohenyl ( lower; alkyi" may include straight or branched 
one having 1 to 6 carbon a ton. is) , such as methyl, ethyl, 
propyl, isopropyl, butyl, isooutyl, pentyi, hexyi and the 

30 like, oreferably one naving 1 to 5 carbon accmisi . 

Suitable "lower aikenyl ir.oiety" in tne terms 
"chioro (lower) aikenyl", "pyridyl (lower) aikyiamino ( lower) - 
aikenyl", "saturated neterocyciic ( lower ) aikenyl " and 
"saturated heterccyci icamino ! lower ; al kenyl " may include 

35 vinyl, l-(or 2-;propenyi, l-(cr 2- or 3-)butenyi / l-ior 2- or 
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3- or 4 - ; pen tenyl , 1- (or 2- or 3- or 4- cr 5- } hexeny I , 
methyivinyl, ethyivmyl, 1 - ( or 2- or 3- ; methyl- 1- (cr 2-)- 
propeny 1 , :- (c: 2- or 3- ) ethyl-1- (or 2- ) propenyl , 1- for 2- or 
3- or 4-)nietnyi-l- (or 2- or 3- ) bucenyl , and the like, in 
5 whicr: more preferable example may be C-.-C^ alkenyl. 

Suitable "lower alkynyl moiety" en the :erms 
" cnicro ■; lowe r j ai kynyi " , " ;' 3-pyr idyl ) ( Lower ) ai kynyl " , 
"1,2,3, c- tet rahydropyr idyl ( lower) alkynyl " , "saturated 
heterocyclic ' lower; alkynyl" and "saturated 
10 heterocyciicamino f lower ; alkynyl " may include ethynyi, 
l-propynyl, propargyl, 1 -me thy Ipropar gy 1 , 1 or 2 or 3- 
butynyl, * or 2 or 3 cr 4-pentynyl, 1 or 2 or 3 or 4 or 5- 
hexynyi and the like, in which more preferable example may oe 
C 2 ~ C c a I kyny 1 . 

1 5 

Suitable "aryl" may include phenyl/ naphthyi, and the 
like, in which the preferred one is C ,5 - C i q aryi and the most 
preferred one is phenyl. 

Suitable "lower aikanoyl" and "lower alkanoyi moiety" in 

20 the terms "lower alkanoylamino" , "lower al kanoyibenzoyl " and 

"lower aikanoylphenyi " may include formyi, acetyl, propanoyi, 
butanoyi , 2 -me thy ipropanoy 1 , pentanoyi , 
2 , 2-dimethy Ipropanoy 1 , hexancyi and the like. 

Suitable "lower aikoxy moiety" in the terms "lower 

25 alkoxyphenyi { lower ) al kyicarbonyl " and "lower 

alkoxyphenyi ( lower ) aikyl " may include mechoxy, erhoxy, 
cropoxy, isopropoxy, hutoxy, isobutcxy, c-butoxy, pentyioxy, 
c-pentyioxy, hexyloxy and the like. 

Suitable "saturated heterocyclic" and "saturated 

30 heterocyclic moiety" in the terms "saturated he terocyci :lc- 
{ low- r ; aikyl", ri saturated heterocyclic; lowe r ) ai kyny 1 " , 
"saturated heterocyc 1 icammo (lower ; a 1 kyi " , "saturated 
heterocyciccamino ( lower ) aikenyi" and :) saturated 
he terocyci icamino { lower ) ai kyny 1 " may include 

35 saturated 3 to 8-membered (more preferably 5 to n - 
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membered) heteromo no cyclic group containing 1 to 4 nitrogen 
atom(s), for example, pyrrol iciinyl , imidazoiidinyi , 
piperidyl/ piperazinyl, hexamethyleneiminc, etc. ; 

saturated 3 to 8-memoerea {more preferably 5 or 6- 
membered! heterc monocyclic group containing 1 or 2 oxygen 
atom{sl and I to 3 nitrogen a torn (s), for example, 
morphcimyi, sydnonyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyciic group containing 1 or 2 sulfur 
atom(s) and 1 to 3 nitrogen atom(s), for example, 
thiazoiidinyl , chiomcrpholinyi , etc. ; 

saturated he terobicyciic group of the formula : 




saturated he terobicyci i c group of the formula : 




(wherein q , r , s and 
integer of 1 to 6) ; 



t are each 
and the like 



/^Suitable "substituent " in the terms "aryi which may have 

suitable subs 1 1 tuent 1 s i " , "aryi or indolyi each of which may 
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have suitable substituent (s) " , " thienylcarbonyl (lower) alkyl, 
1,2,3, 6- tetrahydropyridyl ( lower) alkyl , 
1,2,3, 6- tetrahydropyridyl ( lower) aikynyl, 
1,2,3, 4-tetrahydroisoquinolyl (lower) alkyl, 
5 4,5,6, 7-tetrahydrothieno [ 3 , 2-c] pyr idinyl ( lower ) alkyl , 

saturated heterocyclic (lower) alkyl, saturated heterocyclic- 
( lower ) alkenyi , saturated heterocyclic ! lower) aikynyl , 
saturated heterocycl icamino (lower) alkyl, 
saturated heterocycl icamino (lower) alkenyi or 
10 saturated heterocyclicamino ( lower ) aikynyl , each of which may 
have suitable substituent (s) " and 

11 1 , 2, 3, 4-tetrahydroisoquinolyl, 4,5,6, 7-cetrahydrothier.o- 
[ 3 , 2-c ] pyridinyl cr saturated heterocyclic each of which may 
have suitable substituent (s) " may include lowe r alkyl (e.g., 

15 met hyl , ethyl, propyl, isoprcpyl, butyl, isobutyl, 

tert-butyi, pentyl, neopentyi, tert-pentyl, hexyl, etc.), 
cyclo ( lower ) alkyl (e.g., cyclopropyi, cyclobutyl, 
cyclopentyl, cyclohexyl, etc.), lower alkoxy (e.g., methoxy, 
ethoxy, propoxy, isopropoxy, isobutoxy, tert-butoxy, 

20 pentyloxy, neopentyioxy, tert-pentyloxy , hexyloxy, etc.), 

lower alkoxy ( lower ) al kyl (e.g., methoxymethyl , e thoxyme thyi , 
I -methoxye thyl , 2 -me thoxy ethyl , 1 -e thoxye thyl , 2-echoxyethyi , 
etc.), lower alkanoyl (e.g., formyl, acetyl, propionyi, 
butyryl, isobutyryl, etc.), lower alkenyi (e.g., vinyl, 

25 1-propenyl, allyl, 1 -methylailyl , 1 or 2 or 3-butenyl, 1 or 2 
or 3 or 4-pentenyi, 1 or 2 or 3 or 4 or 5-hexenyl, etc.), 
lower aikynyl (e.g., ethynyl, 1-propynyi, propargyi, 
1-methylpropargyl , 1 or 2 or 3-butynyl, 1 or 2 or 3 or 
4-pentynyl, 1 or 2 or 3 or 4 or 5-hexynyi, etc.), mono (or ci 

30 or tri ) halo (lower ) alkyl (e.g., f luorome thy 1 , dif luoromethyl , 
tr if luoromethyl, chiorcmethyl , dichlorome thyl , 
tr ichloromethyl , bromomethyl , dibromome thyl , t rib romome thyl , 
1 or 2- f luoroethyl , i or 2-bromoethyl , 1 or 2-chioroethyl , 
1 , 1-dif luoroethyl , 2, 2-dif luoroethyl, etc.), halogen (e.g., 

35 chlorine, bromine, fluorine and iodine) , carboxy, protectee 
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carboxy, hydroxy, protected hydroxy, aryl (e.g., phenyl, 
naphthyl, etc.), ar { lower ) alkyl such as phenyl ( lower ) alky 1 
(e.g., benzyl, phenethyl, phenylpropyl , etc.), 
carboxy (lower ) alkyl wherein lower alkyl moiety can be 
referred to the ones as exemplified above, protected 
carboxy (lower) alkyl wherein lower alkyl moiety can be 
referred zc the ones as exemplified above, nitro, amino, 
protected amino, di (lower) alkylamino (e.g., dime thylamino, 
die thy 1 amino , di is op ropy 1 ami no, e thylme thy 1 ami no , 
isopropyimethylaminc, ethyiisopropylamino, etc. } , 
hydroxy (lower) alkyl, protected hydroxy ( lower) alkyl, acyi, 
cyano, oxo, mercapto, lower alkylchio (e.g., mechyithic, 
ethylthio, propylchio, isopropyi thic, butyithio, etc.), 
lower al kyisul f inyl (e.g., methyisui f iny i , ethylsul f inyi , 
propy lsuif inyl , isopropylsui f inyi , butylsulf inyl , etc. ) , 
iniino, morpholinyl (e.g., 2-mcrphoiinyl , 3-morpholinyl , 
morphoiino) , bivalent group of the formula : 



and the 1 i ke . 

Suitable "leaving group" may include lower aikoxy (e.g. 
methoxy, e thoxy , propoxy, isopropoxy, butoxy, isobutoxy, 
t-butoxy, pentoxy, etc.), aryioxy (e.g. phenoxy, naphthoxy, 
etc.), an acid residue or the like. 

Suitable "acid residue" may be halogen (e.g. chlorine, 
bromine, iodine, etc.), sulfonyioxy (e.g. me thylsul f onyloxy , 
phenyl sui f onyioxy , me si z ylenesui f onyloxy , coiuenesui f on vloxy , 
etc . } or the like . 

Suitable "acyloxy" may include hydroxysul f onyloxy , lower 
alkyl sulfonyioxy (e.g. me thylsul f onyloxy, e thylsul f onyioxy , 
etc.), phosphonooxy, and the like. 
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^referred embodiments of the ooj ec[ compound (I) are as 
fellows : 

Y is lower aikyiene (mere preferably ^i-C,, aikyiene, most 
5 preferably methylene); 

R- is aryl (more preferably C 6 -C 10 aryl, most preferably 

phenyl; which nay have 1 to 3 ('more preferably 1 or 2, 
most preferably 2! suitable substi tuent ( s } [more 
preferably mono {or di cr cri ) hale ; lower ) al kyl (more 
10 preferably trihaio i lowe r } al kyl , most preferably 

trif luoremethyi; ] ; 
-~ is aryl ( more preferably C £ -C 10 aryl, most preferably 

phenyl or naphthyi) cr indolyl each of which may have 1 
to y [ more preferably 1 or 2, most preferablv 2) 
i => suitable substituent (s) [more preferably substi tuent 

selected from the group consisting of lower ai kyl (mere 
preferably C^-C^ alkyi, most prefera bly methyl, ) , lower 
alkoxy (more preferably C-^-C ^ alkoxy, most preferably 
methex'^) , mono (or di or tri } hale { lower } alkyi (more 
20 preferably monc^or di or t r i } ha 1 o ( C - -C d ) al kyl , most 

preferably t r i f iuoromethyl ) and halogen (more preferably 
chlorine cr fluorine) 1 ; 
R- 3 i s hydrogen; and 

R** is chicro { lower ) alkenyi (more preferably chioro ;c ? -C a ) ~ 
25 a 1 ker.y 1 , most preferably 4 -chlcro-2-butenyi ) ; 

chicro : lower; aikynyl (more preferably chioro ( C ? - C ^ ;• - 
aikynyi, most preferably 4-chIerc-2-but ynyi ) ; 
pyridyi ( lower !■ alkyiamino ( lower; alkyi [more preferably 
pyridyl (C 1 -C 4 ) alkyiamme (C—C^) alkyi, most preferably 
30 2 - : ( 3-pyr idyimethy 1 ) amine j ethyl , 2 - [ ( 4 -pyr idy Ime t h v 1 ) - 

amine ) ethyl or 3 - [( 3-pyr idyimethy i } amino ] propyl ] ; 
pyridyl \ lower j ai kyiamino ( lower.; al Kenyl (more preferably 
pyr lay 1 { Cy -O } a 1 kyiamino ( C 2 ~ C * ) a 1 kenyl , rr.es: preferable 
4 - [ ( 3-pyr idyimethy 1 )amino;-2-butenyi) ; 
- 5 N~ ( lower al kyl j -N- : pyr idyl { lower ) al kyl ] ammo ( lower ) ai kvi 
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[more preferably N- <Ci,-C 4 aikyl ; -N- [pyridyl (C^C^ ) - 
aikyl ) amino (C-, -C 4 ) aikyl, more preferably 2- [N-methyl-N- 
• 2-pyr idylmechyi ) amino ] ethyl ] ; 
:ria:ciylar?.ir.o (lower) alky I (more preferably 
5 criazoiylammo (C^ -C 4 ) aikyl , most preferably 3- (1,2,4- 

-riarol-3-ylamrno^ propyl ) ; 

lower alkoxy (lower) alkyiammo (lower; aikyl (more 
ore: erabiy Ci -C 4 alkoxy (C 1 ~C 4 ) alkyiamino (C 1 -C 4 ) aikyl , 
m.cst oreferabiv 2 - ( 2-methoxyethyl ) ammoe thyl ) ; 
^ q bis r ; lower ; alkoxy ( lower ; aikyl ] amino ! lower) aikyl [no re 

preferably bis f «C i -C 4 0 alkcxy (C : -C 4 j aikyl ] ax.ino {C i -C 4 ) - 
aikyl, most preferably 3- ibis { 2-me tnoxye t hy 1 : amino ] - 
propyl j ; 

N- (lower alkvi ) -N- l ( lower; alkoxy { lower; aikyl } ami no - 
15 < lower ; ai-tyl [mere preferably N-;C : -C 4 aikyl' 1 - 

K- • (C i -C 4 ) alkoxy {C 1 ~C 4 ; aikyl 1 amino :C 1 -C 4 ] aikyl, most: 
preferably 2- [M-methyl-N- ' 2-metnoxye thyl ; ammo] ethyl] 
hvdroxy { lower ) aikyl (more preferably hydroxy- 
■: C - C .i ■ aikvi , mo s z oreferably nydroxypropyl ; ; 
20 lower a 1 ky 1 sui f ony ioxy ; lowe r ) ai kyl (more preferably 

C : — alkylsulf onylcxy (C : -C 4 ; aikyl , most: preferably „ 
metnylsui f ony ioxypropyl ; ; 

ohenvl 1 lower) aikyl (more preferably phenyl ; C^-C 4 ; ax kyi , 
most oreferably benzyl) which may have lower aikanoyl 

25 ;more preferably C i -C, aikanoyl, most: preferaoly 

a c e o v 1 1 , amino, lower a I k a n o y 1 am. i no [more preferably 
C--C^ aikanoylaminc, most preferably aoecyiammo ) , 
di ■ lower ) alkyiam.inocarbonyi (more preferably di(C 1 ~C 4 }- 
aikyiammocarbonyi , most preferably 

30 diethylaminocarbonyl ) or nitro; 

lower aikoxyphenyl ( lower ) aikyicarbonyi -more preferably 
C- -C/, aikoxyphenyl (C-, -C 4 ) aikyicarbonyi, most preferably 
me t no x y ph e n y 1 me t h ylca r ben y 1 ; 

lower a 1 kancyibenzoy i (more preferably C^-C 4 
35 al>canoyibenzoyi , most preferably ace tyibenzoyl ) ; 
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benzoyl i lower) alky! (more preferably benzoyl f d -C . : ) ~ 
alkyi, most preferably benzoyime thy 1 ) which has lower 
alkyi (more preferably C--C 4 alkyl, most preferably 
methyl;, chlorine or cii ! lower i aikylamino (mere 
5 preferably di (C^ -C a ) a 1 kylamino , most preferably 

dime thy 1 ami no } ; 

oenzoy 1 ■'. lower ) al ky 1 ( more preferably benzoyl { C ^ -C ■ - 
alkyl, most preferably benzoylmerhyl } which has halogen 
(more preferably fluorine} and lower alkyl (more 
10 preferably C^-C^ alkyl, most preferably methyl); 

dihaiobenzoyi (lower) a 1 k y 1 [more preferably 
dihaiobenzoyi {2- ~Ca) alky., mos z preferably 
( di f iucrobenzcyl ) methyl } ; 

di : lower } alkylbenzoyi (lower) alky: • more preferably 
15 di : 3 . -C^ ) alkylbenzoyi (C:-C^ ) alkyl , most preferably 

d imerny ibenzoy imethy i ] ; 

3- f iucrobenzoy 1 (lower) alkyi (more preferably 5 - 
f iuorcbenzcyl (C^-C^ ) alkyi , most preferably 3- 
f luorobenzcy ime thyi ) ; 

20 3- (4-fiuorobenzoyi) propyl; 

4 , ^-ethylenedroxy-4 - (4-f-ucrochenyi) butyl ; 
p iperaz my 1 carbon yi ( lower) alkyl (more preferably 
piperazinyicarbonyl {C-. -C ^ ) alkyl, r.cs: preferably 
piperazinyicarbonyimethyl } which has cyciopentyi cr 

25 haiophenyl ;more preferably f luc rophenyi ) ; 

i 2-pyr idyl ) (lower) alkyl (more preferably (2-pyririyl»- 
!Ct -C/i alkyl, mo so preferably ( 2-pyr idyl ; methyl ; ; 
( 3-cyr idyl ) propyl (more pref erab ly 2- ( 2-pyr idyl ) propyl ) ; 
(2-pyridyi) ( lower ) a 1 kyny 1 (more preferably (3- 

30 oyridyi MC2-C4 ) aikynyi, most preferably 3- ( 2-pyr idyl ) -2- 

prcpynyi ; ; 

inlcazoiyl ; lower) alkyl (~cre preferably imiaazolyi- 
' 2 • -Za a 1 kyi , mosz preferably ; lH-rmr da zci-l-yi; methyl, 
(IH-i mi dazol-2-yl) methyl or ^IH-i mi da zol-4-yl; methyl) 
35 which may have lower alkyl (more preferably C1-C.1 alkyl, 
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j L os: preferably methyl); 

ovrazcivi (lower) aikyi {more preferably pyrazclyl (C^-C^ ) 
al:-:* 7 i, most oraferably : lH-pyrazoi-4-yl ) methyl cr 3-(lH 
ovrazcl- 4 -yl ) propyl ) which nay have lower aikyi (more 
5 oreferably C : -C/ alkyl, mcs: prererably methyl); 

thio.T.orohoi iny icaroony 1 :icwer; alkyl (more preferably 
tniomorphclinyicarbonyi (C^-l^aikyl, most preferably 
t oiomcrphci irwicarbonyimethyl ; ; 

, 3-azabicyclo [3.2.2] non-3-yl ; car bony 1 [ lower) alkyl ;.T.ore 
10 preferably ( 3-azabicycio [3.2.2; r.cn-H-yi > carbcnyl \C : -C 4 ) 

alkyl , mos t preferably { 3-azabicyelo [ 3 . 2 . 2 ; non-3- 
■■.'1; car cony ime thy 1 ; ; or 

chienyica rbonyl t lower; alkyl iir.cre preferably 
:r.:e r. y 1 c a r b o n y 1 (C- -Ck, ; ai>:yl, mos: preferably 
IS cnierv/lcarhcnyimerhyi ) , 1,2,3, c- te t r anydrcpyr icy 1 - 

(Iower;alkyl (more preferably 1 , 2 , 3 , 6-te trahydropyr iciy 1 
;c - -Cj: } alkyl , nca: preferably 3-;l,2,3,6- 
c e t r ah y c r op y r i d i n - 1 - y 1 i propyl / , 

1.2.2, £-ts trahydropyr idyl i lower; alkynyl (mere prefer abl 
20 1 , 2, 5, 6-tetrahydropyricyl (C 2 ~C 4 ; alkynyl, most preferabl 

4- (1 , 2, 3, 5- tetrahydropyrrole- 1-yl ■ -2-butynyi), . 

1.2.3, 4 -ret ranydr oi soquicol y 1 (lower] alkyl ;mcre 

ore f er ab 1 y i,2,3,4-tetrahydrciscquinoiyi(C : -C 4 )alkyi, 
~ost preferably 1,2,3, 4-tetrahycroisoquinciyipropyi : , 

2 5 1,5,6, '-tetrahydrothie-o [3, 2-c] ?yr idinyi ( lower) alkyl 

imcre preferably 4 , 5 , 6 , - "err ahycrc tmeno [ 3 , 2 -c ] - 
pyr idir.yi (C 1 -C 4 ) ai>:yi, most preferably 
4,5,6, --letrahycrcrhienc [3, 2-c j pyr idiny iprocyl ) , 
saturated heterocyclic ■; lower ; aikyi (more preferably 

30 saturated heterocyclic (C^-C^ ; aikyi, more pref eraciy 

saturated he t er ocyci i cechy 1 or 

sac u rated he terocyci icpropyl , most preferably 
sa:ura:ec Ice t erocyci icpropyl ; , 

saturated Heterocyclic ( lower ; ai kenyi ;more preferably 
35 saturated heterocyclic :C 2 -C 4 ; ai keryi , most preferably 
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saturated hecercoyelicbutenyi ) , 

saturated heterocyclic ■; lower) aikynyi (more preferably 
5a:ura:ec heterocyclic (C^-Cr ) aikynyl , most pref erablv 
saturated he t erocyciicbut yny 1 or 
saturated hecerocyciicpentynyi ; , 

s accreted he cere eye 1 1 cam no { lower ; alkyl (more preferably 
saturates hecerocyclicammo {C- { -Z^ ) alkyl , most pre: erabiy 
saturated he cereeyoi icammopropyi ) - 
saturated he ter ccyc i i casino { lower ; a 1 kenyi (more 
preferably saturated heterocyci icamino (C?-C* / aikeny i , 
.t.os: preferably saturates: neterocyc 1 icaminchu teny 1 } or 
saturate a he e erocyc 1 icam r no ; iowe r ■ a 1 kyr.y 1 ; mo r e 
preferably saturated he : e r ccy : I i c = rru no f C - C r. ;« a 1 k yr. y i , 
mo s t preferably saturated hecerocyel ieaminobutyny 1 . 
[/-•herein "saturated heterocyclic; rnciecy" is saturated 3 
tc 8-mem_bered -more preferably tc 1 -membered ) 
heteromonocyclic group containing 1 to 4 (more 
preferably 1 or 2; nitrogen a com •; s ; (more preferably 
pyrrol idir.yi , pipendyi, ciperazir.yl or 
nexamethyleneimino , most preferably piperidyi) ; 
saturated 3 to S-membered : more preferably 5 to "7- 
.memcered; he t ercmonocyel i c group containing 1 or 2 (more 
preferably 1; oxygen a torn ( s ) and 1 to 3 (more preferably 
11 nitrogen aton<s; :mcre preferably morphoiiny 1 or 
homcmorphoi inyl , most preferably morphciinyl; ; 
saturated 3 to c-membered [ nore preferably 5 or 6- 
membered; he teromonocyc 1 ic croup containing : or 2 ;more 
preferably 1) sulfur a torn is) and 1 to 3 {more preferably 
I; nitrogen atom(s) (more preferably thiomorphoi my 1 ; ; or 
saturated heterocyclic group of the formula : 
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t are each 



; -ere oreferabiy 3-azabicysio : 3 . 1 . 2 } non-3- yl )} , each of 
which mav have 1 to 3 ; more preferably 1 or 7) suitable 
suns t i :uen: ■; s ; f more preferably subs t i tuent se:ec:ec 
from cue croup consisting of eye 1 o ( lower ) al kyl (more 
preferaoly cycichexyi), lower aluanoyl ;mcre preferably 
y 1 - 3 , alkanoyi, most preferaoly acetyl; , lower alkyl 

:mere preferably Z 1 -Zs alkyl, most preferably methyl), 
mono (or di or tr i ; halo ( lower ) al kyl (more preferably 
nocohalo ; C ; -C* ) alkyl , most preferably f luoromethyl ) , 
lower alkoxy (more preferaoly C^-C^ alkoxy, most 
oreferably methoxy'i , lower alkcxy : lower ) alkyl (more 
preferably C--C d a 1 koxy ( C 1 -C 4 > a 1 ky 1 , most preferably 
me thoxymethyl ) , halogen (more preferably chlorine), aryi 

■more preferaoly phenyl^ cyanc, oxo and bivalent group 
if me formula : ' * 

More preferred embodiments of the object compound :' I ) 
are as follows : 

Y is lower alkyiene (mere preferably C^-Ca aikylene, most 
preferably methylene) ; 

R - is phenyl which may have 1 or 2 mono i c r ci or t r i ) haio- 

; lower j alkyl (more preferably bi s ; t rihaio { lower } alkyl ■ - 
phenyl, most preferaoly bi s ( t r i f iuorcme thy 1 ) pneny 1 ] ; 

R- is phenyl which may have 1 or 2 suitable subs t i tuent ( s } 

selected from the group consisting of lower aikyi, lower 
alkoxy, mono (or ai or tri i halo I lower ) al kyl and halogen 
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Imore preferably di ( lower ) aikylphenyi, 

■.lower ) ai koxypher.yl , [ trihaio ( lower) aikyl J phenyl, 

: : lower ) alkyi j halophenyl , haiophenyl or dihaiophenyi , 

me e - preferably dimethyl phenyl , me thoxyphenyi , 
t t r i f 1 ccremetnyi ) phenyl , me thy 1 f iuerophenyl , 

fiuorcpherwl or dif iuorcchlcropnenyl j , naphthvl or 

mdoiyi ; 
^ is h yore gen ; and 

is "orphciinyi (lower) aikyl whicn may have 1 or 2 lower 

alkyi !.xre preferably methyl,, 

r.cnc^c rphol my I (lower; alkyi, 

en icme rphol inyi { lower /aikyl, 

; nexam ethyl eneimmo ) - lower} alky-.. 

' ?-azabicycio ( 3 . 2 . 2 ] non-3-y, ; - lower; aikyl , 
piperaemyl (lower > alkyi which isy have phenyl or 

eye 1 c { lower! aikyl (more preferably 

piperaemyl • lower; aikyl which has phenyl or eyciohexyl), 
morpho 1 inyi { lower ) aikenyl which nay have i or 2 lower 
aikyl (more preferably methyl;, 

morphoimyl (lower ; aikynyi whicn may have a subs t i tuent 

selectee from the group censis: mg of lower aikyl 'more 

preferably methyl i, lower a _ >:oxy i lows- r ; a 1 ky 1 (more 

preferably me thoxymet hy 1 ,■ and mono; or ai or 

- r i ; halo { lower ; aikyl (more preferably f iuoromethvi ) , 

thiomc rphol iny I ( lower ) ai kenyi , 

t niomo rphol my 1 (lower ) al kynyi , 

pyrroiidmyi { iov/er ) aikynyi which may have lower 

ai koxy ( lower ) ai kyi (more preferably methoxymethyi ) . 

eipereemyi ■: lower > aikynyi which may have 

cycle ; lower) alkyi (more preferably cyciohexyi) , 

morphoimylamino ( lower) alkyi , 

me rpno i iny 1 amino ( lower ) a 1 kenyi , 

mo rphol inyi ammo ( lower; aikynyi, cr 

ciperidyl ; lower; alkyi which may nave 1 or 2 suitable 
subs t i tuent ! s / selected from the group consisting of 
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bivalent: group of the formula : f^J^^ ' P- n * en yl/ eyano, 
lower alkanoyl, lower alkcxy, piperidinyl, and oxo fmore 
preferably [spiro [ indan-i, 4 ' -piper i dine] -1 1 - yl] (lower) - 
alkyl, piperidyl ( lower ) alkyl which has phenyl, acetyl, 
5 methoxy, piperidino or oxo, or piper idyl (lower ) al kvl 

which has phenyl and cyano] . 

The Processes 1 to "7 for preparing the object compound 
(I; of the present invention are explained in detail in the 
10 follow inc. 

Process 1 

The object compound 11) or a salt thereof can be 
prepared by reacting the compound (IT) or its reactive 
15 derivative at tne imino group or a salt thereof with tne . 
compound (IV) or a salt thereof. 

Suitable reactive derivative at the imino croup of tne 
compound (II) may include Schiff's base type imino or its 
tautomeric enamme type isomer formed by the reaction of the 
20 compound (II; with a carbonyi compound such as aldehyde, 

ketone or the like; a silyi derivative formed by the reaction 
of the compound (II) witn a siiyl compound such as 
bis (trimetnyisiiyi) acet amide, mono (trimethyisiiyi) ace t amide, 
bis ( trimethylsilyl) urea or the like; a derivative formed by 
25 reaction of the compound (II) with phosphorus trichloride or 
phosgene and the like. 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol [e.g. methanol, ethanoi, 
etc.], acetone, dioxene, acetcnitriie, chloroform, methylene 
chloride, ethylene chloride, t e t r ah yd re f u ran , ethyl acetate, ■ 
M, N-dime thyl f ormamide , pyridine or any other organic solvent 
which does not adversely influence the reaction. These 
conventional solvents may also be used in a mixture with 
water. 

The reaction may also be carried out m the presence of 
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an :norgan;c cr organic base such as alkali metal carbonate, 
alkali metal bicarbonate, tri 'lower; aikylaraine, pyridine, 
N- (lower) alkyimorphoiine, N,N-di ; lower; aikyibenzylamirie, cr 
the like. 

The reaction temperature is net critical, end the 
reaction is usually carried cut under cooling to heatii] 



Process 2 

The cc;e:: ecmpouno cr a salt -hereof can be 

prepared by reacting the compound (V. or its reactive 
cerivative at the carboxy group cr a salt therecf with the 
co-pound iZl) cr its reactive derivative at the immo group 
or a salt thereof. 

Suitable reactive derivative at ane carboxy group cf th* 
compound (V: may include an acid haiide, an acid anhydride, 
an activated amide, an activated ester, and the like. The 
suitable example of the reactive derivative may be an acid 
chlonoe; an acid azide; a mixed acid anhydride with an acid 
such as substituted phosphoric acid [e.g. diaikyiphosphoric 
acid, phenyiphosphcric acid, dipneny lohosphcr ic acid, 
dibenzylpnosphcnc acid, halcgenated phosphoric acid, etc.:, 
dial kyipnosphcrcus acid, lower alkanesul fonic acid [e.g. 
methanesuif onic acid, ethanesulfcnic aciu, etc.], suifurous 
acid, thiosulfuric acid, sulfuric acid, aliphatic carboxylic 
acid [e.c. acetic acici, propionic acid, cutyric acid, 
isobutyric acid, pivaiic acid, valeric acid, isovaleric acid, 
2-ethyloutyr ic acid, trichloroacetic acid, etc.; or 
aromaticcarboxylic acid [e.g. benzoic acid, etc.); 
a symmetrical and anhydride; an activated amiae with 
imidazole, 4-suos t i tuted imidazole, oimethylpyra zo ie , 
triazole cr tetrazoie; or an astivatec ester [e.g. 
cyanomethyl ester, me thoxyme thy 1 ester, dime thyi immome thyi 
[ iCH^ ) 2N~=CH- ] ester, vinyl ester, prcpargyl ester, 
p-nitrophe-nyl ester, 2 , 4 -dmi t rophenyl ester, tr ichioropheny 1 
ester, pentach lcrophenyi ester, mesylpnenyl ester, 
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energy: a zoph en yl ester, phenyl thioester, p-nit rophenyl 
:nioes:er , p-cresyl thioester, carboxyme thyl thioearer, 
pyranyl ester, pyridyi ester, piperidyi ester, 8-quinolyl 
:hio6ster, ezz.}, or an eseer with a M-hydroxy cenpound [e.g. 
X, ^-dimethyihydroxyla<mine, i-hydrcxy-2- ;IH) -pyridone, 
h- hydroxys uccinimide , N-hydrcxyphchs 1 imide , 1 -hydroxy- I H- 
oensot r lazoie, ere. i , and the like. These reactive 
derivatives can opcicnaiiy be seieccec f rem them according to 
the kind of the compound (V) to be usee 

The reaction is usually carried cut in a conventional 
solver.": such as water, alcohol [e.g. rr.e tnanoi , ethanoi, 
etc.;, acetone, dicxar.e, ace tor.it rile , chloroform, methylene 
chloride, etnyiene chloride, te trahydrof uran, ethyl acetate, 
N, N-aite tny 1 f orrtamide , pyridine or any other organic solvent 
which aoes not adversely influence the reaction. These 
conventional solvents may also be used in a mixture with, 
water . 

In this reaction, when the compound (V) is used in a 
free acid form or a salt thereof, the reaction is preferably- 
carried out in the presence of a conventional condensing 
agent such as N, M T -dicniorohexy lea roc ci mice ; 
N-cyc iohexy 1 -N 1 -morphol moe thy lea rood iimide ; 
lj-cycionexyl-K ' - ■; 4 -die tny 1 ami nocyc iohexy 1 } car bod iimide ; 
N, M ' -diethyl carbodi imide; N, r -di i sop ropy lea rood! imide ; 
N-ethyi-X' - { 3-dimethyi ami nop ropy 1 ; carbodiimide; 
per. tame t hy 1 ene ke t ene-N-cyc lone x y limine; 
di phenyl ke t ene -M-cyc i obex yl imine ; e t hcxyace t ylene ; 
1 -a 1 kexy- 1-chiorc ethyl ene ; trial kyi phosphite; ethyl 
pc _ yp no son a t e ; i sop ropy 1 p.oiyphospha t e ; phosphorus 
oxychiorioe (phosphoryl chloride) ; phospnerus trichloride ; 
diphenyi phosphoryia tide ; thienyi chloride; oxalyi chloride; 
lower aikyi nalo formate i e.g. ethyl crhcroformate, isopropyl 
cniorcf ormate, etc. ] ; t r iphenyiphesphine ; 2-ethyi-7- 
hyoroxybenz i soxazoi ium salt; 2-e thy 1 - 5- :' m-sul f cphenyl ) - 
isoxazoiium hydroxide intramolecular salt; 
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- - i p-cniorobenzenesuifonyioxy) - 6-chio ro- IK-benzot riaz Die ; 
2-chicrc- -methyipyridinium iodide; 

1- (3-dimethyiamir.opropyi) - 3-ethyIcarooci imide hydrochloride; 
so-called vilsmeier reagent: preparea by the reaction of N,N- 
d i me t h y i f o r mam i de with chionyi chloride, phosgene, 
trichicromethyi chioro formate, phosphorus oxychloride, ere; 
cr the like. 

Tne reaction may also be cameo cj: in the presence of 
an msrganic cr organic base susn as alkali netal carbonate, 
alkali metal bicarbonate, ~ r i ; lower ; a 1 ky lamina , pyridine, 
M- ( lower; a 1 kyimorphc 1 me , U , N-gi lower ^ aikyibenzyiamine, cr 
i he like. 

Tne reaction temperature 13 net cntica_, ana the 
reaction is usually carried out under cooimc to warminq. 

Process 3 

The object compound ;it> or a salt thereof can be 
prepared by reacting the compound [1ZZ or its reactive 
derivative at the carboxy croup or -i salt thereof with the 
compound :'/:; cr a salt thereof. 

The reaction mode and reaction conditions of this 
reaction are to be referred tc those as explained m 



Tne ooject compound (Id) or a salt thereof can be 
prepared oy subjecting the compound or a salt thereof t- 

an acyiaticn reaction. 

Tne reaction can oe carried cut m the manner disclosed 
m Example 2C mentioned later or similar manners thereto. 



;cmpcunc { le ; or a salt thereof can oe prepared bv 
:ne compound (Id; cr a s 
compound iVZZ) or a salt thereof. 



-easting tne compound (Id; cr a salt thereof with tne 
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This reaction is usually carriec out in a solvent such 
as ware: , alcohol (e.g., neehanol, ennanoi/ etc. ) , benzene, 
N-cme thyi f ormamide , t et rar.ydrof ura.n, toluene, methylene 
chloride/ ethylene dichlcrice, chlcrofcrn, dioxane, 
acetcnitrme, diethyl ether or any other solvents which do 
not adversely affect one reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 

The reaction may be also carried cut m the presence of 
an inorganic or an organic case sucn as alkali metal {e.g., 
socium, potassium, etc.), alkali metai- nydroxide (e.g., 
sodium hycrexide, potassium hydroxide, etc.;, alkali metal 
nydrogenca rbona t e (e.g., sodium hydrogencarbonate, potassium 
nyorcgenoar c ma te , etc.), alkali metai carbonate e.g., 
sodium oarconate, potassium carocnate, etc.), 
tri <; icwer ) ai kyi amine (e.g., c r ime thyi amine , t r ie t hy lami ne , 
ansopropyiethylamine, etc.j, alkali, metal hydride (e.g., 
sodium hydride, etc.), alkali metal : lower } aikoxide (e.g. 
sodium methcxide, sodium emcxice, etc.', pyridine, lutidine, 
p ico 1 me , dime thyiammopyr id me , N- ' lower ) ai kylmorpho 1 ine , 
N, Nf-di ( lower) a 1 xyiben zyi amine . N, M-di flower) a iky lar.il ine or 
tne like. 

Wnen the base and/or the starting compound are in 
liquid, tney can be used also as a solvent. 



Process 

The ocject oompouna fig) or a salt tne reef can be 
prepared by subjecting the compound '.If: or a salt thereof tc 
i reduction reaction. 

The reaction can be carried out m the manner disclosed 
Example 19 mentioned later or similar manners thereto. 



The object compound < I h < or a salt thereof can be 
prepared by subjecting the compound (Ig; or a salt thereof to 
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acyia: icr: reaction. 

The reaction can be carried out in the manner disclosed 
m Example 11 mentioned later cr similar manners thereto. 

The object compound (I; and a paar^aceuticaily 
acceptable salt thereof have pharmacological activities such 
as Tachykinin antagonism, especially Substance P antagonism, 
Neurokinin A antagonism or Neurokinin E antagonism, and 
therefore are useful for treating or preventing Tachykinin- 
mediated diseases, particularly Substance P-meciatec 
diseases, fcr example, respiratory diseases suen as as:hma, 
croncnitis -e.g. chronic broncnitis, acute bronenitis end 
diffuse pancrcnchioli tis, etc.;, rhinitis, couph, 
expectoration, and the like; 

ophthalmic uiseases such as conjunctivitis, vernal 
conjunctivitis, and the like; 

cutaneous diseases such as contact dermatitis, atopic 
dermatitis, urticaria, and other eczema to id dermatitis, and 
the like; i n f 1 arjnator y diseases such as rheumatoid arthritis, 
osteoarthritis, ana the like; 

pains or ashes ;e.g. migraine, headacne, cluster headache, 
totthacne, cancerous cam, back pain, neuralgia, etc.:; and 
the like. 

Further, it is expectec chat the object compound ( I ;. and 
a pharmaceutical ly acceptable salt thereof of the present 
invention are useful for treating or preventing ophthalmic 
diseases such as glaucoma, uveitis, anu the like; 
gastrointestinal diseases such as ulcer, ulcerative colitis, 
irritable bowel syndrome, food allergy, end the like; 
mf iammatory diLseases such as nephritis, and tne like; 
circulatory ciseases such as hypertension, angina pectoris, 
cardiac failure, thrombosis, Raynaud's disease, and tne like; 
epilepsy; spastic paralysis; poiiakiuria; cystitis; bladder 
net ruscr hyper r e f lexi a ; urinary incontinence; Parkinson 
diseases; dementia; AIDS related cement la ; Alzheimer's 
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diseases; Down's syndrome; Huneingron' s chorea; carcinoid 
svr.drcme; disorders related :q inr.une ennancement or 
suppression; aisorders caused by Helicobacter pylori or 
another s o i r a 1 urease-pes: cive g r an - n e ga t i ve ba c t e r i um ; 
sunburn; angiogenesis or diseases caused by angiogenesis ; 
and the like. 

It is furthermore expected that tne object compound (I) 
and a pharmaceutical! y acceptable salt thereof of the presenc 
invention are useful for treating or preventing chronic 
obstructive pulmonary diseases, particularly chronic 
pulmonary emphysema; iritis; proliferative vi treoreimopachy; 
osoriasis; inflammatory intestinal diseases, particularly 
Crohn's ciseases; hepatitis; superficial pain on congelation, 
cum, herpes zoster or diabetic neuropathy; tenalgia attended 
to nyper _iciaemia; postoperative neuroma, particularly cf 
mas tectomy ; vulvar ves t ibuii t is ; hemcdia iys i s-as sec laced 
itching; lichen planus; iaryngophar yngi t is ; bronchiectasis; 
coniosis; whooping cough; pulmonary tuberculosis; cystic 
fibrosis; ernes is ; mental diseases, particularly anxiety, 
depression, dysthymic disorders and schizophrenia; 
demyeiinat mg diseases such as multiple sclerosis and. 
smyozroohic lateral sclerosis; attenuation of morphine 
withdrawal; oedema, such as oedema caused, by thermal injury; 
small cell carcinomas, particularly small ceil lung cancer 
: SCLC ; ; hypersensitivity disorders sue n as poison ivy; 
fibrosing and collagen diseases such as scleroderma and 
eosinophilic f asciciiasis ; reflex sympathetic dystrophy such 
as shoulder/hand syndrome; addiction disorders such as 
alcoholism; stress related somatic disorders; rheumatic 
ciseases such as fibrositis; and the like. 

Furthermore, the object compound (I) and a 
pharmaceuticaily acceptable salt thereof of the presenc 
invention are Central Nervous System (CMS; penetrant. 
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For therapeutic purpose, the compound (I) and a 
pharmaceutically acceptable salt thereof of the present: 
invention can be used in a form of pharmaceutical preparation 
containing one of said compound, as an active ingredient, in 
admixture with a pharmaceutical^ acceptable carrier such as 
an organic or inorganic solid or liquid excipient suitable 
for oral, parenteral, external including topical, enternal, 
intravenous, intramuscular, inhalant, nasal, intraarticular, 
intraspinal, transtracheal or transocular administration. 
The pharmaceutical preparations may be solid, semi-solid or 
solutions such as capsules, tablets, pellets, dragees, 
powders, granules, suppositories, ointments, creams, lotions, 
inhalants, injections, cataplasms, gels, tapes, eve drocs, 
solution, syrups, aerosols, suspension, emulsion, or the 
like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 
■wetting or emulsifying agents, buffers and other commonly 
used addi t i ves . 

While the dosage of the ccmpounc (I) will vary depending 
upon the age and condition of a patient, an average single 
dose of about 0.1 mg, I mg, 10 mg, 50 mg, 100 mg, 250 mq, 500 
mc and 1000 zr.g of the compound (I) rr.ay be effective for 
treating Tachykinm-mediated diseases such as asthma and the 
like. In general, amounts between 0.1 mg/body and about: 
1,000 mg /body may be administered per da v. 

In order to show the utility of the object compound (I; 
and a pharmaceutical 1 y acceptable salt thereof, the 
pharmacological test data of some representative compounds of 
the present invention is shown in tne following. 

A. Evaluati on of NK- ; antagonist transport efficiency to the 
cental nervous system using a h-NK^ recept or binding assay 

lIJ Test Method 
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(I) Aomin i scration of test compound and extraction of the 
compound from brain 

Male £L rats were given an i.v. injection of a solution 
containing a test compound (i mg/kg) . 5 Hin later the 
animals were anesthetized by ether, bled and perfused through 
the aorta ascendens with 20 mi of saline. The brain was 
rapidly removed, weighed and homogenized in 4 vol. ice-cold 
distilled water by using Polytoron (KINEMATICA) . To extract 
the test compound, 500 Lii of the hcmogena te, 100 yil of 
methanol, 500 ui of 0.1 N MaOH and 4 mi of ethyl acetate were 
mixea by shaking for 10 mm at room temperature. The organic 
phase (2.5 rr-l> was recovered by cen t r i ruga t ion at 3,000 rpm 
:c: 10 min, dried and dissolved m nimethvl sulfoxide. 

(2) h-MKi receptor binding assay 

;a; Crude CHO ceil membrane preparation 

CHO ceils permanently expressing h-NK - receptors were 
harvestec and homogenized with a Dcunce nomogenizer at i n 

a buffer {0.25 M sucrose, 25 mM Tris-HCi (pH 1.4), 10 mM 
MgCi 2 , 1 mM ED7A, 5 ug/mi p-APMSF) . The hcmogenate was 
centrifuged (500 x g, 10 min; , and the pellet was rresuspended 
m the same buffer, homogenized, and centrifuged. The two 
supernatants were combined and centrifugec (100,000 x g, 1 
hour) . The crude cell membranes thus isolated were 
resuspendec in a buffer (25 mM Tris-HCl ipH 7.4), 10 mM 

MgCi 2 / 1 mM EDTA, 5 ug/mi p-APMSF) and. stored at -S0 c C until 
use . 

1 9 S - 

(O) ^ ~ i -5H-Subs tance ? binding to the prepared membrane 

Cell membranes (6 ug/mi) were incubated with "-'i-BH- 
Substance P (G.I nM) w 1 1 h or without the extracted compounds 
m 0.25 mi of a medium (50 mM Tris-HCi (pH 1.4), 5 mM MnCi~>, 
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20 jig /mi ch vmos tatin, 40 ^ig/mi bacitracin, 4 |_ig/mi ieupeptin, 
5 ug/mi p-APMSF, 200 ug/mi BSA) at 22°C for 90 min. At the 
end of the incubation period, the contents were quickiv 
fiitered through a Blue Mat 11740 filter (pretreated with 
5 0.1. polye thyienimine for 3 hours prior to use) by using 

SKAT RON" Ceil Harvester. The filter was then washed with a 
washing buffer [50 mM Tris-HCl ;oH 7.4;, 5 mM MnCi 7 ). The 
radioactivity was counted by usiny an auto gamma counter 
{Packarc R I AS TAR 542CA; . All data presented are specific 
10 binding defined as that disc lace able oy 3 j^lM uniaceied 
Subs t ance ? . 

[II] Test Result 

15 Ail of the following Test Compounds showed more than S0 : - 

inhiciticr: rate of l2o I-3H-Subs tance ? binding to h-NK 
receptors at the dose of i mg/kg. 

Test Compounds : The object compounds of the 
20 Examples 7, 11, 12, 22, 23, 24-(2;, 

26, 35, 36, 37- (2) , (4; , (5) , (6) , 
(S; , 44- U , ;2: , .4) , (5) , (7) , 46, 
47 , 51, 52- ;i. , 53- (1) , 54, 55, 58, 
59- (I; , (3; , 52- (1: , 67- (4) , (5) , 
25 { 6} , (7) , {13; , 71, 72, 73, 74, 75, 

^6, 77, 81, 82- { 1) , 82- (4) , 62- (5) , 
S2-(7) / 82-(8;, 82-(9j, 82-dOi, 
82- {12} , 84- ;y and 86 

30 3. Emes:s in the ferret 

;I] Test Method 

Individually housed adult male ferrets (Marshall Farms, 
25 1.4 to 2.2 kg) were given an i.p. injection of a solution 
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ccniaamng a test compound. 30 Mm later the emetic 
responses (retching and vomiting) were induced by 
administration of intra-gas trie copper sulfate (40 mg/kg/mi) 
anc observed for the next 30 min. The timing and number of 
retcnes ana vomits observed were recorded for each animal. 
An individual animal was tested with at least 10 days oe twee 
expe r i merit s . 

ill; Test Result 

Ail of the following Test Compounds showed 1 0 0 '' 
inhibition rate of ernes i s m the ferret at the dose cf 3.2 

and/ or 11 mc/kg. 

Test compounds : The object compounds of the 

Examples 12, 22, 23, 24-(2) and 
37-/5), (6) 

The fc Hewing Preparations and Examples are given for 
the purpose of illustrating this invention. 

:to be continued on the next page. 
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Example 1 

A mixture of ( 2R j - 1 - [ 3 , 5-bi s ( cr i f iuorome thy 1 ; benzoyl ] -2- 
;iH-incioI-3-yImethyi) piperazir.e (5 g; ana 3-brcmopropanoI 
(1.68 g) in N, N-dime thy 1 f ormamide (40 ml) was beared a: 60°C 
m che presence cf potassium carbonate (4.55 c; . After 9 
hours, the reaction mixture was poured into water (4 00 mi) 
and extracted with ethyl acetate. The extract was washed 
with brine ana dried over rr.agr.es i urn sulfate. After 
evaporation of the solvent, the obtained residue was ourified 
by column chromatography on silica gel using dichiorome thane- 
methanol (30:1) as an eluent to give (2Ri-l-f3,5- 
ois ( trif iucrortetnyl ; benzoyl • -4- 3-h yd r ox voroovi • -2- -IH-mdol- 
3-yimetnyi ; ciperazine (5.36 g. as a powoer. 

IF' 'Neat; : 3600-3100, 1625, 1275, 1170, 1123, 
15 8 96 cm" 1 

NMR (DMS0-d 6 , 5} : 1.6-5.0 (16H, rr.i ; 6.6-3.2 (SH, m} / 

10 . 34 ■ ( IK, s ) 
MASS : 514 (M-l ; , 4 54 

2 0 Example ?■ 

The following compound was obtained according to a 
sirriiiar manner to that of Example 1. 

{ 2R) -1- ; 3 , 5 -Bis itri f iuorome thyi ^benzoyl; -2 - (2, 4 - 
2 d dimethyibenzy I : - 4 - ( 3 - hydroxy? ropy i ) pipe ra z me 

IR :Mujcl; : 3400 (br), 3000-2700, 1625, 1430, 127;), 
1120 cm' 1 

NMR ;DM5C-c 6 , 5; : 1.55-1.75 (2H, mi; 2.05-^.9 (19H, 

mj ; c . 5-S . 2 ( 6H, m; 

30 MAS £ : 5 03 (M-l) 

Example 3 

A mixture of ( 2R ! - 1 - [ 2 , 5 -oi s ( t r t f i uorome t hy 1 ■ benzoy : < -2- 
' lH-inaol-2-yimethyl jpiperazir.e (0.3 g) , 2 -bromc- - 1 - 
3o chioroacetcpnenone ( T . 2 g> and potassium carbonate (0.16 g) 
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in M, N-dimethyl f ormamide (5 ml) was stirred at room 
temperature for 1 hour and 20 minutes. The reaction mixture 
was poured into water (20 ml) and extracted with ethyl 
acetate. The organic layer was washed with water and dried 
over magnesium sulfate. After evaporation of the solvent, 
tne cbtaineo residue was purified by column chromatography on 
silica gel using toluene-ethyl acetate ( 4:1; as an eiuent. 
Fractions containing objective compound were collected and 
concentrated under reduced pressure. The obtained product 
was dissoivec m ethyl acetate, treated with 4N hycrogen 
chlorite in ethyl acetate solution and then evaporated under 
reaucec pressure. Tne residue was triturated with n-hexane 
tc give f 2?. • - 1 - : 2 , 3-bi 5 { t r i f iuorome tnyi ) benzoyl ] - 4 - » 4 - 
ch 1 or cpheny Icaroonyime thyi ) -2- { lH-indoi-3-ylmethyl } piper a cine 
nydrcchlo r ide '0.31 c; as a powder. 

mp : 1 40°C (dec . ; 

[a]g° : -22. 6 3 (C=0. 5, MeOH ■ 

IR (Nujoi) : 3500-2100, 2700-2150, 1590, 1535, 1275, 
1100 err."* 

NMR ;r-MSO-d £/ 5: : 2.9-2.5 (UK, m) ; 5.4-S.3 (12H, 

m) ; 10.7-11.03 ( 2H, m) 
y_A5£ : 603 (M+l) (free) 



Example 4 

The following compound was obtained according to a 
similar manner to that of Example 5. 

(2R) -I- ■ 3, 5-Bis ; t ri f iuorome thyi )benzoyij-4-[ (5-ch^oro-2- 
tnienyl ) carbon yimerhy 1 ] -2- ( 1 H- indoi- 3- y ime thyi ) piperazine 
nydroch icr ide 

[a] §° : -55. 2 = {C=0.5, MeOH) 

1R (Keaz) : 3700-31C0, 2700-2150, 1535, 1415, 1275, 
1120 cm~ - 

NMR (i'MSO-d^, 5) : 3.0-5.2 {liH, m; ; 6.8-S.3 (10H, m) ; 

1C.97 <1H, s) 
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MASS : 651 (M+lj (free), 614 
Example 5 

A fixture of ( 2R } -1- [3, 5 -bis ( t r i f iuoromethy 1 ) benzoyl 1 -2 
( iH-indol-3-yimethyi ; piperazine f C . 3 g) , 2-bromo-3 * - 
zluorcacetcphenone (0.19 a) and potassium carbonate (0.16 gi 
m N, N-dime thy 1 formamide (5 ml) was s::rred at room 
:e-?eracure for 1 hour and 20 minutes. The reaction mixture 
was poured into water (20 mi; and extracted with etnvl 
acetate. The organic layer was wasneo with water ana dried 
over magnesium sulfate. After evaporation of the solvent, 
the resulting residue was purified by column chromatography 
on siiica gel using toluene-ethyl acetate (2:1; as an eiuent. 
The obtained product was dissolved in ethyl acetate (2 mi] 
anc treated with 4M hydrogen chloride — ethyl acetate 
solution :i64 ui) . The. resulting precipitate was collected 
by filtration and dnea at 50 C C for 3 nours to give (2R;--1- 
'3, 5 -bis ( tr i f luoromethyi ) benzoyl j - 4 - ■ 3 - 

f iuorcpnenyicaroonyimethyl } -2- ( 1 H- indo 1 - 3 - yime thy 1 ) piperazine 
hydrocnior ice (C.2 g; as a powder. 

mp ; 195°C (dec.)- 

io-} 5" ;; : -34 .2= -;C=G.5, Me OH : 

IF. fNujcii : 320C, 2650-22CC, 1695, 1655, 1270, 
112 5 cm' 1 

NMR (DMSO-d £/ 5; : 3.3-5.3 f 11H, rn; ; 6.6-8.3 .;I2K, 

m) ; 10.8-11.4 {2H, m; 
MASS : 592 (M+l ) (free) 
Anal. Calcd. for C-. C; n 2 a F-7Mv0 7 -HCi : 

C 57.38; H A .01; N 5.69 
Found : C 57.23/ H 3.79; N 5.49 

Example 6 

Tne following compounds were c: tamed according to a 
simi lar manner to that of Ex article 5. 
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{1} (2R)-I-[3,5-3is f crif iuorome rhyl 1 benzoyl] -4- (3, 4- 
dif luoropheny lea rbony lme thy 1 ) -2- { lH-indoi-3- 
yimethyi ) piperazme hydrochloride 
mp : 171°C (dec; 
5 ;a]5 C : -31. 6^ (C=0.5, Me OH ; 

IR {Nuicl; : 3550-3100, 2650-2150, 1690, 1640, 1510, 

1275, 1130 zr~ l 
MMR (CM5G-d 6 , 6} : 3.0-5.3 (IIH, ~} ; 7.5-S.3 (11H, 

n) ; 10 . 7-11 . 5 (2H, n? 
10 MASS : 610 (M-^l) ;free) 

Anal. Galea, for Z ^qH-2 3^X302*113.:. - 

C 5 5.7:=:; H 3.74; N 6.50 

Found : C 55.54 ; H 3.72; N T 6.41 

15 ■ 2 • ■ 2R) -1- [ 3 r 5-3is ( z r i f iucrcr^erhy 1 ) benzoyl } - 2- ■! lH-indoi-3- 

yinieuhyl } - 4- ( 4 -mechylpheny icarbenyirneznyi ; piperazme . 
hydrochloride 
rr.p : 2C2°C (dec . J 
[a] 5° : -37.4 s {C=0.5, Me OH ) 
20 IR (Nujci; : 3550-3100, 2650-215C, 1590, 1640, 1280, 

11-5, 1125 err" 1 
MMR (DMSO-d 6 , 5) : 2.43 (3H, 3); 3.1-5.3 ;11K, m) ; 

6.3-3.2 (12H, ; 10.6-11.2 -2H, m» 
MASS : 537 {M+li Ifree? 

2 5 

; 3 ) : 2R - - 1 - : 3 , 5-Bis ( z r i f iucroir.ethyl • benzoyl ■ - 4 - { 3 , 4 - 
cizie tnyiph en y lea r convive zhy 1 ; -2- f 1 H-inac 1-3- 
yirr.e thyi ) pipsrazir.e hydrochlorioe 
np : 165°C (dec.; 
30 fa] J 5 : -36.3° (C = 0.5, Me OH; 

IR (Nulci) : 3600-3150, 2700-2300, 1635, 1635, 1275, 
1130 crrO 1 

NMR :DMSO-a-, 5) : 2.34 lor., s) ; 3.2-5.3 '11H, rrG ; 

6.6-3.3 (11H, ra; ; 10.6-11.2 (2H, it.) 
35 MASS : 601 (M-l; 'free; 
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Anal. Calcd . for C 32 n29 r 6 b] 3 0 2' }iC1 -' 1 . IH 9 0 : 

C 58. 42; H 4 . 93; N 6.39 
Found : C 58.4 6; H 4.90; M S.2* 7 

5 {4; !2R) -1- i 2 , 5-31 s { zrif luorcmethyi ; benzoyl ] - 4- (4-f iuorc-3- 

me thylphenylcarbonyimethyi ) -2 - ; iH-maoi-3- 
yi methyl ! piperazine hydrochlc r lae 

ic'-]^"' : -2 8. 8 3 (0 = 0.5, Me OH } 

7R ;N--ci; : 3600-3100, 2700-2200, 16S5, 1 635, 1275, 

:o U30 cm" 1 

NMR :2HSC-g 6 , 6} : 2.34 ( 3H, s: ; 3.1-5.3 (I1H, m) ; 

c.b-S.3 (11H, itw; 10.7-11.2 (ZH, rw 
MASS : 605 (M-fi) (free:* 

1 5 Rxamr>:e 

A mixture of { 2R ) - 1 - : 2 , 5 -bis { t r i f iucronethy 1 ; benzcy 1 ; -2 - 
( lH-indci-3-ylrte thyl ; piperazine (223 mg , 1 — r ^ — 

; brcmcmezhyi j phenyl l ethanone (107 mg ) and potassium carbonate 
:42 r.c: in acetonitnle (2 mi; u-as ref_uxed for 4.5 hours. 

20 After cooling, the fixture was evaporated in vacuo. Ethyl 
acetate and water were added to the residue and the organic 
layer was separated, washec with brine, dried over magnesium 
sulfate, and evapora tea ir. vacuo . The residue was purified 
by column chromatography on silica gel with a mixture of 

25 cicnic rome mane a no net carved, as an eiuent to give (2R'-4-'4- 
acet y ibenzyi ; - 1 - [ 3 , 5-bis ( t r i f iuorome thyl ) benzoyl ] - 2- ( IH- 
ir-doi-3-yimer.hyl ; piperazine (0.30 q ; . To a solution of this 
piperazine (0.30 g; in ethyl acetate was added 4N hycrocer. 
chloride m ethyl acetate solution ; 7 . 1 3 mi' and the whole 

30 v:as evaporatec m vacuo. The residue was triturated with a 
mixture or ethyl acetate and ether to give ( 2 R ) - 4 - ( 4 - 
ace t y ibenzyi : - 1 - [ 3 , 5-oi s ■ t r 1 f luorcme tnyl ; oen zoyi j - 2 - { 1 H - 
tndo 1- 3-yrme thyl ; piperazine hydrccr.lcr ide (233.5 mg) as a 
powde r . 

3 5 mo : 172°C (dec. ; 
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[a]^ 8 : -30.0° (C=0.27, MeOH) 

-p (Mujcl) : 3350, 1675, 1655, 1635, 1610, 1275 en" 1 
MM?. (CDC1 ? ,- 5) : 2.36-5.60 (11H, m; ; 6.10-9.30 (13K, 

m) ; 12 . 90 f IK, or s) 
MAS 5 : 588 (M) (free; 

A mixture of (2R) - 1 - i 2 , 5-bis ( tri f lucromechyl ) benzoyl } -2- 
; lH-inaoi-2- yirr.ee hyl ) piperazme (0.3 g : , 2-bromc-4 1 - 
d i m e c u ■ / _ a m i n caceccp h e n o n e (0.2 g; and potassium carbonate 
{0.16 gi in M, N-dimet:wi f ormamide '5 ml"; was stirred at roor, 
temoera cure for 2 hours. The reaction mixture was poured 
into water (20 ml; and extracted with ethyl acetate. The 
crcani; layer was washed with water auc cried over magnesium, 
sulfate. After evaporation of the solvent, the resulting 
residue was purified by column chromatography on silica gel 
using toluene-ethyl acetate (2:1) as an eluent . Fractions 
containing objective compound were collected and evaporated 
under reduce:: pressure to give (2R}-i-'3,5- 
cis (on f lucromethyl ) benzoyl] -4- { 4 -dime thy 1 amino phenyl - 
carbeny imethyi ) -2- ' IH-inhoi- ?-yimethy 1 : piperazina ;0.25 g) . 
mp : 165°C (dec . 5 
[aj^° : -44.6 s (C=0.5, MeOH ■ 

1R :Xu]oii : 3300, 1650, 1590, 1290-1150 cm" 1 

NKR (DMSC-d-, o) : 2.05-4.9 -liH, m; ; 3.02 (6H, si; 
o 

6.55-3.2 ;12H, m^ ; 10.30 ;iH, s ^ 

MASS : 617 (M+l; 



xamp l< 



A mixture of ( 2R ) - 1 - [ 3 , 5-b is { t ri f luorome thy 1 ) bencoy 1 ] - 2 - 
( 2 , 4 -dicniorobency 1 ) prpera t ine hydrochloride i 200 mg ; , 
4 -ni trobenzyl chloride (15S ngj and tr iethylamine (2 68 ul) ir 
letrahydrof uran :5 mi; was refiuxed overnight. After 
cooling, tne precipitates were filtered off and the filtrate 
was evaporated m vacuo. The residue was purified by column 
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chromatography on silica gel with a mixture of toluene and 
ethyl acetate as an eiuent tc give : 2 ?0 - 1 - [ 3 , 5 - 
bis ( tr i f 1 uoromethyl ) benzoyl ] -2 - ( 3 , 4 -dichiorobenzyl 1 - 4 - ( 4 - 
ni t robenzyl ) piperazine (165.3 mg ) . 
5 I? (Meat) : 3100-2^50, 1770, 1730, 1635, 1520, 2440, 

1340, 1275, 1130 en" 1 
NKR (DMSO-ci-/ 5; : 2.1C-5.4C m) ; 6.85-8.20 

(1GH, 

MASS : 621 (M^l) 

* u 

Ex ample 10 

The following compound was obtained according tc a 
s mi 1 ar manner tc that of Example 1 . 

15 ( 2P.) - 1- i 3 . 5-Bis ( tri flue rone tnyl i benzoyl] - 2- 3, 4- 

dim.e thyiber.zyl ) -4- ( 4 -ni t roben z yi } piperazir.e 

IR (Neat; : 3IC0-2750, 1 635, 1515, 1430, 1340, 1275, 
1130 cm" 1 

(DM50-0 6 , 5; : 2.00-4.35 (17H, m) ; 
2 0 t . 50-3. 10(1 0 H , m ; 

MASS : 58 0 -M-rl) 

Example 11 

To a mixture of ( 2R; - 1- [ 3 , 3-bis i z ri f iuorome thyl } - 
25 benzoyl j -2- ( 3 , 4-dimethyibenzyi / piperaz me ! 0.25 g) and 4- 
acezy ibenzoi c acid (0.09 g } zn di chic rone thane ;? ni ) was 
a deed t riethyianine (0.2 ml} at room temperature. 2-Chicro- 
1-nezhylpyr idinium iodide (0.17 g; was added, anc the mixture 
was stirred at room temperature for 2.5 hours. The resulting 
30 mixture was concentrated under reduced pressure and the 

residue was partitioned between ethyl acetate ano water. The 
organic layer was washed v/itn aqueous sodium bicarbonate 
solution ano dried over magnesium sulfate. After evaporation 
the solvent, the residue was purified by column 
35 chroma tocrapny using ethyl acetate - n-hexane -1:1} as an 
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eluent Co afford ( 2R! -4 - ( 4-acetyibenzcyi ) - 1- f 3 , 5- 
bis (trirlucromethyl ! benzoyl] -2- ( 3 , 4 -dimethylbenzyl ) piperazine 
' 0.31 g ) . 

?!M r (DKS0-d 6 , 5) : 1.9-2.4 {3H, l?.} ; 2.5-5.2 (10K, zn) ; 

6 . 4-3 . 2 ( 10H, it.) 

MASS : 591 (M-rij 



;xamrx 

To a mixture of ( 2R ) - 1 - [ 3 , 5-bis ! tr i f iucromethy 1 ) - 
benzoyl] -2- { 3, 4 -dichiorobenzyi ) piperazxne hydrochloride -200 
mq., and 4 - a cetyibenzo ic acid (57 m) in dichiorcmethane (5 
ml: was added -riethyiamine II" 7 ! tiii at roor. temperature. 2- 
C h 1 o r o - 1 - m e t h y i p y ridinium iodide (10? mgi was added, and the 
mixture was stirred at roor. temperature for 1.5 hours. The 
resulting mixture was washed successively with aqueous C.1N 
hydrogen chloride solution, aqueous saturated sodium hydrogen 
carbonate solution ar.d brine, and dried over magnesium 
sulfate. After evaporation of the solvent, the residue was 
curified bv column chromatography using toluene-ethyl acetate 

•5:1; as an eluent to give ; 2? ; - 4- ; 4 -ace t y Iben toy! > - 1 - [ 2 , 5- 
bis ; trif iucromethyi; benzoyl ] -2- (3, 4-dichlorcbenzyi ) piperazine 

; 1 5 3 T.g ; . 

;a]?° : 11. 2* -:C=G. £, MeOH) 

IR iNea: ) : 2100-2350, 1535. Ic30, 1440, 12*75, 
1130 cm -1 

Nj^p. [ZblSQ-dc, 6; : 2.15-5.15 (9K, rr.) ; 2.62 (3K, s) ; 

S.P-3.3 (10H, ml 
MASS : 5 33 (M*2), 631 

Anal. Caicd. for C 2 9-22 F 6 C1 2 N 2 C 2 : 

C 55 . 1" ; H 3.51; N 4.44 
round : C 55.22; H 3.52; N 4.26 

Slxamcie 13 

. :2 R; -1- ;i t 5-Bis :zr if Iucromethy 1> benzoyl] -2- ;3, 4- 
dimetnylbenzyi) piperazine fumarate (785 rug: was added to a 
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mixture of 2N sodium hydroxide solution (5 mi) and ethyl 
acetate. The organic layer was separated, washed with brine, 
dried over magnesium sulfate, and evaporated in vacuo to give 
(2R) -1- [3, 5 -bis < trif luoromethyl) benzoyl] -2- (3, 4- 
5 dime t hy lbenzyi ) piperaz me . A solution of this piperazine in 
N, ^-dimethyl f ormamide (7 ml 5 was added to a mixture of 2 - 
acety loenzcic acid (230 ma), 1- { 3-d imezhyiaminopropyi ) -3- 
ethylcerbcciinide hydrochloride (295 mg ; and 1- 

hydroxyber.zct r iazo ie ■ 2 0 S mg :- in \ T , N-dime thyi f ormamide (3 ml) 
10 and the whole was stirred at room temperature overnight. The 
mixture was poured mtc a saturated sodium hydrogen carbonate 
solution '7? mi; ana the resulting precipitates were filtered 
off. The fi-trate was evaporated ir. vacuo to give ( 2R ■ - 4 - ( 2 - 
acety loenzcyi; - - - [ 2, 5 -bis ( t ri f iuorome thy i ; benzoyl ■ -2- -2, 4 - 
15 dime thy Iben z yl ) piperazine (0.45 g; as a powder, 
mp : 82-3 5°C 

[a]^ 9 : -22.7° (C=0.22, HeCH'i 
IR :CH 2 Ci 9 , : 1750, 1635, 1615 cm" 1 
MMTv ;CDC1 V , 5; : 1.75-3.40 (18H, m; ; 
20 c. 40-3. 10 [10H, m; 

MAS S : 5 91 (Mi 

Zxamole 14 

The following compound was obtained according to a 
25 similar manner to that of: Examoie 13. 



: 2 R : - 4- • 2-Azetylbenzoyi; -1- [ z . r - c : £ 'trifluo rome thyi } - 
benzoyl ] ~ 2 - * 3 , 4 -dimerhy lbenzyi ) piperazine 
mp : 155.5-157 3 C 
[a]£. 4 : 5.8° ;C = 0.2c, MeOK} 
I?. (Nujol; : 1688, 1 630 cm" 1 

NMR (CDClo, 6) : 2.05-2.32 (6H, m; ; 2.63 (3H, s); 

2.70-5.4C ;9H, m); 6.40-3.15 -10H, m) 
MASS : 592 (M-rl) 
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Example l 3. 

To a s::rred mixture of ( 2 R ) - i ~ [ 3 , 5 - 
bis (t rif luorcmethyl ) benzoyl ] - 2- ( lH-indoi-3-yimethyi ! - 
uiperazine (250 mgi , 2-methcxyphenyiacet ic acid (92 mg } and 
5 1 -h vo r ox vnenzc: riazcle (^5 nig) in dichiorome thane {8 "1) was 
addea I- ( 2-cimechylaminopropyl ) -3-etnylcarbodiimide 
hydrochloride xl06 mg/ at roor: temperature. Afcer 3 hours, 
-be reaction mixture was poured intc aqueous sodium 
bicarbonate solution and extracted with dichicrcmethane . The 
10 extract was washed with or ins and cried over magnesium 

sulfate. After evaporation of the solvent, the residue was 
curifiec bv column chromatography on siAca gel using ethyl 
acetate - n-nexane (1:1.5) as an eluent tc give i 2?. ) ~ 1 - [ 3 , 5- 
ois ;tr if luorcmethyl ; benzoyl j -2 - ! lH-indoi-3-yimethyi } -4—12- 
15 methoxyohenyimethyicarbonyi ) piperazine ;290 mg) as a powder. 

NMR (IMSO-d-, 5) : 2.6-5.1 ;14K, m) ; 6.4-8.2 U2H, 

m} ; 10.8 i IK, m; 

MASS : 6 04 (M^-i? 

23 ik^oIt io 

The following compounds were ootamed according to a 

similar manner tc tnat of Example 15. 

( 1 ) ( 2R : - 4 - ( 2 -Ace t yibenzoyi ; -1- [3, 5 -bis { t r i f iuc rome thy 1 ) - 
2 5 benzoyl ] -2 - ( IK- i p.dol- 3- y ime thy 1 ; piperazine 

mp : lSc-167. 5°C 
[cl)1 ? : 4.2"- (0 = 1.29, Me OH ) 

1R (Mujcl: : 2260, 1690, 1635, 1600, 1275 cm" 1 
NMR (CDC1-5, 5) : i. 55-5. 46 ;12H, m; ; 
30 6.55-8.50 (13H, m; 

MASS : 6 02 (M) 

(2) [ 2R: - 4- [2 -Ace t yibenzoyi -1 - [ 3 , 5-bis ( tr if iuc rome thy 1 ) - 
cenzoyi i -2- { lH-inaol-3-yimethy i ) piperazine 

35 mo : 19C-192°C 
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[aj§ 8 : -2. I 3 (0=0,28, MeOH) 

IR (Nujol) : 3300, 2700, 1750, 1720, 1635, 1630, 
127 5 cm" 1 

NMR (CDC1 3 , 5) : 1.46-5.45 (12K, m) ; 

5.54-3.25 (13H, m) 

MASS : 502 (M) 



£xamc le Li 

7c a s:irrec ^ix:ure o: • 2R j - 1 - > 3 , i- 
b is ::r: f lucr ome thy 1 • benzoyl j - 4 - ( carboxyine'hyl ; - 2- ■; iH-mdoi- 3- 
yi.T.ethyl ; picerazine {0.4 gi and cniomcrphcime (0.08 g; m 
ary M , i\ - d i n*. e t h y 1 f o r main i d e (4 ml) were added l-(3- 
di methyl ami no propyl ; - 3 - e tinylcarboa i imide hydrochloride ;' 0 . 1 6 
g , ^nd 1 -hycrcxyber.-cr r lazole {0.12 c; ; a: room tempera cure . 
Af'er 3 hours, the reaction mixture was poured into aqueous 
sodium, bicarbonate solution { 4 0 ml; and the resulting 
precipitate was collected by filtration. The crude product 
obtained was purified by column chromatography on silica gel 
using tciuene-ethyi acetate (1:2; as an eluent to give i2R) - 
l-:2 r 5-bis( trif luoromethyl ) benzoyl } - 2- ; iH-indci-3-yimethyi ) - 
4- ( thicmorphciinocarbonylmetny 1 i pipera z ine (0.42 g) . 

[a I }y : -10.0° (C-0.5, MeOH; 

IR (Neat) : 3650-3100, 1634, 12~4, 1170, 1122, S98 cm" i 
NMR TMSC-Gg, 5) : 2.00-5.00 (19H, mi ; 6. 6C-S .20 (8K, 

m) ; 10.88 { 1H, s) 

MASS : 599 (M-l) 



T.xamol e "i 8 

The following compound was obtainec according to a 
similar manner to that of Example 1 7 . 



(2R) -I- : 3 , 5-Eis { t ri f luoromethyl ) benzoyl 5 -4- [ ( 4 - < 4 — 
f luorophenyl } - I-piperazinyl ) carbon y 1 me t h y 1 ■ - 2- ( lH-indcl-3- 
y ine thy 1 ) pipera zine hydrochloride 
mp : 193°C (dec; 
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[ajf-, 5 : -24.0° (0 = 0.5, MeOH) 



IR (Nujol) : 3600-3100, 2650-2150, 1680-1580, 1510, 

1275, 1130 en" 1 
NMR (DMSO-d 6 , 6) : 3.05-5.15 (19H, rrj ; 6.6-8.3 (12H, 

r: ; 10.40 (2H, br s) ; 11.02 (1H, s) 
MASS : 676 ;M-rl; (free) 



example ~- 

To a stirred mixture of {2R)-i-[3,5- 

10 bis < zr if lucrorriechyl ) benzoyl j -4- (carbox yme thyl ) -2- ( lH-mdoi-3- 
virettvl ; o:pera::ne {200 rag; and J - c vc 1 open : yip i c er a z me (60 
ret, in drv N, N-dirie thy 1 f oritartide ;5 rr.i ; were added l-{3- 
cirtieth v lar.ir.ee rcpyl ) - 3- e chyle a rbodi iride hydrochloride ( 82 
re; and : -hydrcxybenzetr iazoie (53 nig; at roorc temperature . 

15 After 7 rours, :he reacuor. fixture was poured :n:o water (30 
mi} and extracted with ethyl acetata. The extract was washed 
with waier and dried over magnesium sulfate. After 
evaporation of the solvent; the residue was .purified by 
col urn chrcir.accgraphy on smca gel using dichicrome thane- 

20 rethanoi ■ 10 : I } as an eiueni and "hen treated with 4N 

nvdrogen cn_cr roe m ethyl acetate solution (80 llI) to give 
;2R) -i- [ 2 , 5-bis ;tri f iuo rone thy 1 • benzc yi ■ -4 - r ( 4 -cyciopenzyi- 1 - 
piperazmyi) carocnyirtethy 1 ] - 2- ( IH-irdGi-3-yirezhyi ) piperazme 
hydrocnlor ice :140 rag) . 

25 rp : 270°C (dec . } 

faj I" : -24.2" (C-0.5, MeOH j 

IR (Nujol; : 3270, 2430-2150, 1630, 1275, 1130, 
1125 err." 1 

NMR (DMSO-d^, 5; : 1.45-5.0 ; 2 S H , ir.J, 6.55-5.25 { 3H, 
30 nt}"; 10.90 (IH, s); 11.21 (2H, br s) 

MASS : 650 (M-l) (free) 
Anal. Calcd. for C 53 H 37 R 6 N 5 0 2 -HCi : 

C 57 . ; H 5.53; N 10.21 
Round : C 5". 91; H 5.64; N 10.13 
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Example 20 

A solution of methanesui f onyl chloride {1.1 g) in 
dichlorcmet hane (4 ml; was added to a stirred solution of 
(2R) -1- [3, 5 -bis ( zri f Iuorome thyi ) benzoyl ■ -4- ( 3-hydroxypropyi 1 - 
5 2- ; lK-inccI-3-yimechyl 5 p:pera:me (4.99 g) and cr lethylamine 
ll. 1 c ) m oi cnl or ome thane (50 ml; a: ice-bath temperature 
over a 2 0-mmute period. After being stirred at tne sar.e 
temperature for 1 hour, the reaction mixture was diluted with 
dichicrome thane ( 50 ml) and then washed with water ana 
10 aqueous sodium bicarbonate solution. The dichicrome thane 

layer was dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was purified by column 
chrcmatograpny on silica gel using aichloromethane-metnanol 
(20:1* as an eluent to give [2Rj-l-;3,5- 
15 ois ( t r i f iuorome t hyi } benzoyl] -2- {IK- indol - 3-ylme thyi } - 4 - ( 3- 

methylsul f onylcxypropy 1 ) piperazine (4,31 g } as a powder. 
MASS : 5 92 (M-i) 



Example 2 1 

The following compound was obtain ea according to a 
similar manner to that of Example 20. 



; 2 ?, ; - 1 - i 3 , 5 - 3 1 s ( trif iuor erne thyi) benzoyl; -2- (3,4- 
dimethyibenzyl } -4- ( 3 -me thy 1 sul f onylcxypropy I ) piperazine 
25 IR (Mujoi; : 2950-2700, 1 6 3 5,- 1 450, 1350, 12~ 7 5 / 1 1 65, 

112 5 cm" 1 

NMR (TMSO-d^, 5* : 1 .8-4 .95 m) ; 3.19 (3H, s; ; 

4.31 -;2H, t, J=6.2Hi:; 6.95-8.2 (6K, m} 
MASS : 581 (M-ij 

30 

Example 22 

A mixture of { 2 R ) - 1 - [ 3 , 5 -b i s { t ri f Iuorome thy I ) benzoyl ] -2- 
{ 1H- indol - 3-yimethyl } -4 - ( 3 -me thyi su I f onyioxyprcpyl ; piperazine 
:0.2 g; , 2 -azabicyclo [ 3 . 2 . 2 ] nonane ! 0 . 0 5 g) and tr ie thylamine 
35 (0.09 ml) in M, N-dimethyl f crmamide < : ml} was heated at 80°C. 
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After 6 hours, the reaction mixture was poured into water fl 
ml; and the resulting precipitate was collected by 
filtration. The crude product was dissolved in ethanol (2 
rr.l) and then created with I7.6i hydrogen chloride in ethanol 
5 solution (0.2 ml ) to give (23 ) -4- [ 3- ( 3-azabicycio [ 3 . 2 . 2 ] non- 

2- vl ) oroovi ■ - I - 3, 5-bis ! tr if iuorometnyi ) benzoyl ] -2- ( 1H- indol- 

3- ylmetnyi ; piperazine dihydrochlor ice :0.12 g; as a powder. 

np : 194-202 3 C 
[a)k 9 : -c.C 5 (C=0.5, HeOHi 
10 :?. (Nuici; : 3600-3100, 2750-200C, 1680-1550, 1275, 

1 172, 1126, 90C cm" 1 
MM?. (DMSO-d^, 5- : 1.50-5. 20 ;29H, m) ; 6.60-3.25 ( 8K, 
m ; ; 9.8 0 [IK, br s } ; 15.9c { 1 H , sj ; 11.60 { i H , br 
s ; 



F.xam.ple 2 3 

A mixture of ( 2R s - 1 -[ 3 , 5-bis ( tri flue romethyl ) benzoyl j -2- 
; iH-indol-3-yimethyl ) - 4- ( 3 -me thy Isui f onyioxyp ropy 1 ) piperazine 
(0.2 g) , tniomorpholine (0.042 g; and t riethy 1 amine (0.09 mi; 
20 ir. dry aceteni tnle [2 mi; was stirred at 90 °C for 15 hours. 

Tea reaction mixture was concentrated under reduced pressure 
and the resulting residue was partitioned between ethyl 
acetate and water. The organic layer was wasned with brine 
and dried over magnesium sulfate. After evaporation of tne 
25 solvent, the residue was purified by column chromatography on 
silica gel using ethyl acetate -me thanoi {10:11 as an eiuent 
to give ( 2R; - 1 - ; 2 , 5-bis ( tri flue rcmetnyl ; benzoyl ; -2- ; IH-indol- 
3-yimethyi )--.-{ 3-thicmcrphciinopropyi )piperazme. The 
pro cue t obtained was dissolved m ethanol and treated with 
30 17.61 hydrogen chloride in ethanol solution to give (2R)-1- 
[5, 5-bis { tr i f luoromethy 1 ) benzoyl] -2- i lH-indoi-3-yimethyi ) -4- 
; 3-th: cmcrpho 1 mop ropy! ; piperazine di hydrochloride ! 0 . 19 g) 
as a powder. 

[a] J° : -4.6° (C=C5, Me OH ) 
35 IR (Nujci) : 3650-3050, 2750-1930, 1635, 1274, 1170, 
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1123, 900 cm" 1 
NKR (DMSO-d 6 , 5) : 2.20-5.20 (23K, m) ; 6.50-3.25 (6H, 

m) ; 10.96 (1H, s); 11.00-11.90 (2H, m) 
MASS : 599 (Mri) (free) 

5 

( 2R ) -4- ( 3-Thiomorpholinopropyl » - 1- [2, 5 -bis { crif iuorc- 
netnyl ; benzoyl 1 - 2- ( 1H- indoi- 3-y line shy 1 ; piperazme dimaieace 
nc : 1 1 0- 1 1 5°C 

fai^ 1 : -14.2° {O0.25, MeOH ) 
1- IR {^UjcD : 3350, 2720, 1690, 1620, 1605, 1230, 

1130 cm--- 

NMR ;JK5G-c 6/ 5? : 1.70-1.12 ;22H, zr.i , 6.14 ;4H, s; , 

6.55-3.52 ;8H, n ) , 10.90 (1H, s) 

- 5 Elx^mpl- 2 4 

The f :: 1 iowi ng compounds were obtained according co a 
sirr.ilar manner char of Example 23. 

ID (2R; -i-iS, 5-3is{ ::i fiucrome:hyl ; benzoyl j - 2- 1H- indol-3- 
2 0 y imer.nyi ,. - 4 - { 3-mcrphol i no propyl ; piperazir.e 

d i h ydr ochlor ide 
mp : 5€3°C Idec.^ 

!a]^ : : -6.0 C (C=0.5, MeOH) 

IR -(Nujol! : 3650-31C0, 2750-2200, 1655, 1275, 

2 5 1120 c^"* 

NMR (DM5C-c 6 , 5) : 2.2-2.45 (2H, m) ; 3.0-5.25 (21H, 
m': ; 6.55-5.23 (8H, ni ; 10.95 ;1H, s); 11.1-12.35 
( 2 H , m * 

MASS : 5S3 (M- 1 ; (free; 

30 Anal. Caica. for C 2 9-^2 ^6 N ^°2" 2HC1 ' :3 ■ 4H 2° : 

C 52.56; H 5.29; N 8.4 5 
Found : C 52.5 4; H 5.23; N 5.25 

(2) ( 2R) - 1 - • 3, 5-3is ( t r i f iuoromechy 1 ) benzoyl ] -2 - ( 3, 4- 

3 5 dime t hyibenzy 1 ) - 4 - { 3 - 1 h iomo rpho 1 1 nop ropy 1 ) piperazine 
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dihydrochlcr ide 
mp : 272 °C (dec.) 
[ajg 1 : -11.6° (C = 0.5, MeOH) 

IR JNujol) : 3650-3100, 2750-2650, 1635, 1270, 
1120 cm" 1 

MMR (DMSO-c*, 5) : 2.1-2.5 (8H, m) ; 2.7-5.2 (21H, m) ; 

c. 6-8.25 (6H, rr.) ; 11.15-11.75 (2K, m) 
MASS : 583 (M+1; (free) 



{ 1H- inaol-3-yime thyl ; -4- f 3-methyisui f cnyloxypropy 1 ) piceraz ine 
-:20'j mn; ar.c: 1 , 2 , 3 , 4-tetrahydroisocuincline {90 mg) ir. 

methane 1 {3 ml } was stirred for 1.5 hours at reflux 
15 temperature . The reac::cn mixture was evaporated under 

reduced pressure and "he residue was purified by column 

chromatography cn silica gel using ethyl ace t a te-methano 1 
(10:1) as an eiuent to give { 2R) -1- [ 3, 5-bis { trif iuoromethyi ) - 

oenzoyi ] -2- ( iH-indol-3-yimethyi > -4- < 3- [ 1, 2, 3, 4- 
20 tet rahycrcisoquinoiir-2-yl ] propyl j piperazine :'1£? mg) as a 

powder . 

raj 1° : -5.6° JC-0.5, MeOH; 

I? (Neat; : 326C, 1620, 1430, 1380, 1350, 1270 cm" 1 
NMR :DMSO-d 6 , 5; : 1.6C-4.93 (21H, m) ; 6.60-3.3^ 
25 ( 12H, rr.) ; 10.85 (IK, s; 

MASS : 62 9 (M- 1 } 

Example 2 6 

The following compound was obtained according to a 
30 similar manner to that of Example 25. 

{2R;-i-[5,5-3is (trif iuoromethyi; benzoyl i -2- (lH-indoi-3- 
yimethyi - 4 - [ 3 - ( 4 , 5, 6, tetrahydrcthieno [ 3 , 2-c j pyridin-5- 
y 1 ) propyl ] piperaz me 
35 [alk 3 : -9.0° (0 = 0.5, MeOH) 
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IR (Neat) : 326C, 
NMR (DMSO-d.-, O) : 

MAS S : 63 5 (M+l) 

Example 7: ~? 

A mixture cf ( 2R) -1 - { 2 , 5-bis l tri f luoromethyi ) benzoyl } -2- 
; lH-inaol-5-ylmethyi ) -4- ( 3-me tnyisui f cnyloxypropyl ) piperazir.e 
; 1 ;: 1 me; and 4 -cyano- 4 -pheny ipipe r i di r.e hydrochloride rug) 

10 i n methanol ; 5 ml ) was stirreu a: reflux temperature ::. the 
presence cf sodium carbonate- (100 rig - . After 2 hours, the 
reaction mixture was evaporated under reduced pressure. The 
residue was extracted with ethyl acetate and the extract was 
concentrated under reduced pressure. The residue was 

15 purified by column chromatography on silica gel using ethyl 
ace late -me inane i (10:1) as an eiuent to give (2R)-i-[3,5- 
ois ( tr i f luerometnyl } benzoyl] -4- [3-' 4~cyano-4- 
phenylpiperidino) propyl } - 2 - ( lH-indoi-2-yimethyl ) pipers line 
(89 mg ■ as a powder. 

20 fal^ 0 : -19. 2 = ;C-C5, MeOH ) 

NMR (DMSO-d 6/ 5; : 1.52-4.96 (23H, m) ; 5.60-3.26 

;13H, m; ; 10.45 {IK, s) 

MASS : 682 (M+l; 
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1630, 1430, 1350, 1275 cm" 1 
1.55-4.97 (21H, m) ; 6.30-S.24 
( I OH, m; ; 10. S 5 (1H, s) 



2 r ^xemo.e 28 

A mixture of ( 2R ) - I - l 3 , 5-cis ( t r i f 1 uorome thy 1 ) ben toy 1 ) -2- 
{ lH-indcl-3-yimetnyi - - 4 - ( 3 -me thy isul f cnyloxypropyl } piperazme 
:200 mg) and spi ro [ indan- 1 , 4 ' -piper idine ] ("0 mg ) in 
acetonitriie (3 ml; was refiuxed for 1.5 hours. The reaction 

30 mixture was evaporated under reduced pressure and then the 
residue was purified by column chromatography on silica gel 
using dichiorome thane-met hano 1 (13:1: as an eiuent to give 
• 2R) -1- t 3, 5 -bis ( trif 1 uorome thy 1 ) benzoyl ! -4- [ 3~ (spire f indan- 
1,4' -piper idine] - 1 ' -yl ; propyl ] -2- { lH-mdol-3- 

25 yime tnyi ; piperaz ine (203 mg } as a powder. 
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fa] g 2 : -21. 4 C 'C=l . 0, HeOH ) 

IP. (Near) : 3260, 1630, 1435, 1380, 1350, 1275 cm" 1 
MMR (DMSO-d^, 5; : 1.45-5. CO ;27H, m} ; 6.62-8.23 

( 12h, mi ; 10.88 { IK, s ) 

MAS:: : 68 3 (M- 1 ; 



A mixture of { 2R ) - 1 - [ 3 , 5-bi s ( t r i f luorome t hyi ) benzoyl ] - 2- 
: 3, 4-dicnlcrobenzyi ;» - 4- ( 4 -ni crobenz y 1 ) piper azine (157 n\g) , 
10 arr^oniu^ chloride {15.7 mc i and iron powder ( 157 mq) in a 
mixture of echanol (5 ml) and water ;1.25 mi) was refiuxed 
for 1.5 hours. After cooling, the precipi cares were filtered 
off ana one filtrate was evaporated in vacuo. The residue 
was curified by column chromatography on silica gel with a 
15 mixture of toluene and ethyl acetate as an eiuent to give 

( 2R) -4- ( 4 -aminobenzyl ; -1- [3, 5 -bis (tri f luorome thy 1 ! ben coy 1 ] -2 - 
; 3, 4-dicnicrcoenzyi ; piperacine (128.4 mg;. 

IF, {Neat; : 3350, 2970-2700, 1630, 1515, 1460, 1430, 
1275, 1130 cm" 1 

20 MM?. 'DMSO-d 6 , 5) : 1.95-5.05 (13H, m) ; 6.50-3.25 

i 1 0 H , m ) 
MASS : 592 ;M+2 : , 590 f M ) 

Example 3,0 

2 5 The following compound was obtained according to a 

similar manner tc ihac of Example 29. 

■; 2R ) - 4 - (4 - -Am i n c benzyl } - 1 - f 3 , 5-bis 'tri f luorome thy 1 ) - 
benzoyl j-2- (3, 4 -dime thy ibenzy 1 ) piperazine 
30 IR {Neat) : 3450, 3300, 3100-2650, 1625, 1515, 1425, 

1275, 1125 cm" 1 
NMR fDMSO-G^r, 5} : 1.90-4.30 (17H, m); 4.98 (2H, s); 

6.40-3.20 (lOH, m) 

V q C • ~ 5 f * i M 1 \ 
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Example 3.1 

Piridme {22 ul) and acetyl chloride (16 ul) were 
successively added tc a solution of : 2R) - 4 - ( 4 -aminobenz vl )- 1 - 
[3, 5 -bis ( z rifiuoromethyi ) benzoyl j -2- :3, 4 -dichiorobenz vl ] - 
piperazme :113 rr.g; and the whole was stirred at room 
temperature for 1.5 hours. The mixture was poured into water 
and the separated oil was extracted with ethyl acetate. The 
extract was washed witn water, dried over magnesium sulfate 
ana evaporated it vacuo. The residue was purified by column 
chromatography on silica gel with a mixture of toluene and 
etnyi acetate as an eiuent to give ;2R;-4-(4- 
acetyiamir.ober.zyl )-I-[3,5-bis ( trif iuorometnyi } benzoyl ] - 2- 
( 3, 4-dichiorooenzyl ) piperazrne (98.3 mg). The obtained 
piperazme was dissolved m ethyl acetate. 4N Hydrogen 
chloride in ethyl acetate solution (43 ul) was added to the 
solution and the mixture was evaporated in vacuo. The 
resiaue was triturated with n-hexane to give (2R)-4-(4- 
acetylammobenzyi )-l-[3,5-bis( t ri flue rome thy 1 ; benzoyl ] -2- 
■ 3, 4-dichlorcbenzyi ) piperazme hydrochloride (92 mg) . 
; ct j ^° : -11. 6 C (C=0.5, Me OH » 

I? :N:eat; : 360C-3150, 2750-2100, 1635, 1600, 1525, 
1415, 1270, 1120 cm" 1 
(DMSO-d 6 , 5) : 2.C7 {3H, s;; 2.85-5.15 (11H, m) ; 

6.S0-8.20 (10H, mi; 10.13 flH, s } 
KASS : 632 (M+l) (free) 

Example 3 2 

The following compound was obtained according to i 
similar manner to that of Example 31. 

(2R; -4- ; 4-Acet y 1 aminobenzyl ) -1- [3, 5- 
bis ( trifluo rome thy 1 ) benzoyl j -2- ( 3 , 4-dimethyibenzyi ) picerazme 
hydrochloride 

;ct?5° : -23.2= (C=0.5, MeOH) 
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7p. (Kujol) : 3650-3100, 2750-2100, 1640, 1600, 1530, 

1275, 1170, 1130 cm" 1 
NKR (DMSO-dg, 5) : 1.55-2.10 (9H, m) ; 2.80-5.05 (11H, 
m) ; 6.50-3.30 (10H, m) ; 10.17 (IK, s); 11.00-11.40 
5 ;1H, ml 

MASS : 592 (M^l) (free) 

Example 3? 

;2R) -1- {2 , 5 -Bis ■ trif luoromeunyi) oenzoyl ] -2- ( lH-indol-3- 
1 0 vimethyi )--!-; chiomorpholinccarbonyimethyi ) piperazme was 
converted co the corresponding hydrochloride by treatment 
with l^.c* hydrogen chloride m echanol solucion. 

I?. ;Nu:.oi. : 3650-31CC, 2750-1 980, 1638, 1276, 117 1 , 
1129, 900 cm~~ 

15 NMR [DMSC-a-, 5; : 2.55-5.15 :19K. m ) ; 6.60-3.25 (SH, 

m; ; 10.99 ; 1H, s ) 
MASS : 599 (M-l) (free; 

Preparation 1 

20 A mix-cure of formaldehyde [2~2 m wa:er, 20.7 mi) and 

mcrphoiine (17.1 ml) was adjusted :o pH 3.5 v;i on diluted 
sulfuric acia . Proparcyl a ice no 1 (10 c) , poo as si urn iodide 
(0.3 g; , ana copper (I I; sulfaoe (0.14 a; were added to one 
solution and one whole was soirred a: 95°C for 6 hours. 

25 Afoer cooling, :he insoluble material was removed by 

filtration and one pH of the filtrate was adjusted to 9 with 
24 sodium: hvdrcxide solution. Brine (100 ml) was added to 
one solution and the solution was extracted with a mixture of 
eohyi aceoaoe ana ethane- 1 (10:1) eight times and ohen with 

30 n-butanoi six times. The combined extract was dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
oisoilieo m reauced pressure to give 4 - m o r p h o 1 1 n o - 2 - b u t y n - 1 - 
ol ;14.02 a) . 

op : 124-131 C C 

23 1?. -Neat: : 3350, 2S50, 1105, 1000 cm~- 
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NMR (CDCi 2 , 5) : 2. IS ( 1H, br s) , 2.57 (4H, t, 

J=4 .7Hz) , 3.31 (2H, t, J=i.9Hz), 3.75 (4K, t, 
J=4 .7Hz) , 4.30 (2K, t , J=1.9Kz) 

MASS : 156 (M +1) 

The f c 1 lowing compound was obtained according to a 
similar manner to that of Preparation I with the exception of 
purif icat ion by column chromatography on silica gel using a 
10 mixture of ethyl acetate and methane! (30:1) as an eiuent 
instead of sis t il la t ion in reduced pressure. 

4 -Thioncrpho linc-2-but yn- 1 -c 1 

IP (Meat) : 3350, 2900, 2800, 1420, 1330, 1115, 
15 HOC cm" 1 

NMR (CDC1 3 , 5) : 1.93 fiH, br s) , 2.65-2.90 (8K, m) , 

2.32 ;2H, t, 0=1. 9Hz;, 4.3C (2K, t, J-i.9Hz; 
MASS : 172 (M + 1 : 

2 0 Precfirarinp 3 

Tnionyl chloride {2.1 mi • was adcec to a solution of 4- 
morphoiinc-2-butyn-l-ci .'1.47 q- m uichiorome thane (10 mi l 
with ice oath cooling. After stirring for 0.5 hour, the 
solution was evaporated m vacuo. The residue was triturated 
25 with ethyl acetate to give 4 -morphoiino-2-butynyi chloride 

hydrochloride (1.91 g- . 
no : 102-16S°C 

IR (Mujol; : 2640, 2510, 2450,- 2350 cm" 1 

NMR ;DMS0-d 6/ 5) : 3.31 (4H, or s), 2.92 (4H, br s) , 

4.21 (2H, t, 0=1. 9Hz), 4.5"- (2H, t, J=1.9Hz), 12.22 
(IH, br si 
MASS : 174 :M) ; free; 

Preparation 4 

35 The following compound was obtained according to a 
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similar manner to t ha c of Preparacion 3. 

4 -Thiomcrphoi mo -2 -but yru/i ch lor ice hydrochloride 
mp : 1S5-187°C 

IR {NujcD : 2600, 2450,. 2230, 1280, 1260, 1160, 
915 cm" 1 

NMR (DM50-o 6 , 5) : 2.58-4.00 :8K, m) , 4.21 (2H, c, 

-J-2.0Hz}, 4.58 (2H, t, J=2.0Hzl, 12 . OS (1H, br s) 
i^ASS ; 13C (M; (free) 

Prepara tion 5 



A mixture cf 4 - chiorc- 1 - •'. 4 - f iuoropheny 1 - 1 -but anone (500 
mg;', ethylene giycci (247 rag; and cecal y cic amount of p- 
toiueresul tonic acic monohydrate m benzene (5 ml) was 
15 refluxec :cr 20 nours witn continuous removal of water using 
Dean-Stark apparatus. After cooling, the solution was washed 
successively with 1M NaOH solution ana brine, dried ever 
magnesium sulfate, ana evaporated in vacuo to give 4-chloro- 
1 - ; 4 -f luorcphenyl } - 1-butancne cyclic ethylene ace t ai (613.2 
2 0 mg) as an ci 1 . 

IR [Neat; : 2950, 2870, 1 600, !l500, 1220, 1030 cm" 1 
^;R .'LsMSC-d-, c) : :.cC-1.60 ;2H, m ; , 1 . 9C - 2 . 0 0 { 2 H , 

m;, 3.61 ;2H, t, u=6. 5Hz ; , l.~0-4.10 {4K, m:, 7.10- 
7.50 '4H, m; 
25 MASS : 245 (M-r 1 { , 209 

^xampl^. ,3 4 

A mixture of f2R) -1- i 3, 5-bis i t rif iuoromethyl } benzoyl ] -2- 
■ 2 -naonthylme thyi } piperazme ;1.C g ; and 5-bromopropar.oi (330 
30 mg ) m M, N- dimethyl f ormamide ; 2 . 5 m 1 • was stirred at room: 

temperature In the presence of powdered potassium carbonate 
(44 4 mg ) . A.fter I 1 hours, the reaction mixture was diluted 
with ethyl acetate (30 ml; and then washed successively with 
water and brine, and dried over magnesium sulfate. 
35 Evaporation cf the solvent in vacuo gave ( 2R) - 1 - [ 3 , 5- 
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bis { tri fiuoromethyl } benzoyl ] -4- ( 3-hydroxypropyl ) -2- (2- 
naphthyimethyi } piperazine (1.19 cj) . 

IR iMea:) : 3425, 1635, 1430, 1340, 1275, 1 170, 
1130 cm" 1 

NMR (CDCi 3 , 5) : 1.50-5.28 (16H, m) , 7.40-7.93 (iOK, m) 
MASS : 523 (M+l) 



A fixture c: ( 2?.) -1- [ 3 , 5-bis ( tr i f iuorcmethyl } benzc yl j -2- 
10 f 2-naphthyimethyI ) piperazine (200 mg ; and 1 - ( 4 -chlorc-2 - 

but ynyi ) morphciine hydrochloride (95 mg) in H,N- 
dime tnyl f crmamide (0.5 ml ; was stirred at room temperature in 
the presence of powdered potassium carbonate (177 mg ) After 
17 hours, the reaction mixture was diluted with ethyl acetate 
15 ( 3 0 ml) and then washed successively with water and brine, 

and dried ever magnesium sulfate. After evaporation of the 
solvent in vacuo, the resulting residue was purified by 
column chromatography on silica gel using ethyl acetate as an 
eiuent. Tne product obtained was dissolved in ethyl acetate 
20 and treated with 4M hydrogen chloride in ethyl acetate 

solution to give ( 2R) - 1 - [ 3 , 5-ci s ( t r i f ruor erne thyl ) benzo y 1 } -4 - 
( 4-morpnoiino-2-butynyl } ~Z- i 2 -naph tny Imec hy 1 ) piperazine 
dihydrochicnae (257 mg) . 

^ajg 1 : -21. 5 C (0 = 0.5, Me OH ) 
25 IR (Nujcl) : 3350, 2550, 1 65C, 1275 cm" 1 

NMR (DMSO-d g , 5; : 2.S0-5.31 (21H, rt! , 

7.0-8.28 «1CH, m; 
iMASS : 604 (M- 1 ) (free) 



3 0 example 3 f , 

A mixture of ( 2R ) - 1 - r 3 , 5-bi s ! t r i f luorome thy i } ber.zoy 1 j - 2 - 
! 2 , 4-dichiorobenzyl ) piperazine hydrochloride (150 mg) and 
1- ( 4 -chio re- 2 -but ynyi) mo r one line hydrochloride (63 mg 5 in 
N, N-dimethyi f crmamice (0.5 ml; was stirred at room 
3i temperature m tne presence of powdered potassium carbonate 
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(160 mg; After 17 hours, the reaction mixture was diluted 
with e z h v 1 acetate (30 ml! and then washed successively with 
water and brine, and dried over magnesium sulfate. After 
evaporation of the solvent in vacuo.- the resulting residue 
5 was purified by column chromatography on silica gel using a 
mixture of ethyl acetate and methanol (10:1} as an eiuent to 
give .:2R; -1- [3, 5-bis ; t r i f iuc rcme thyi ) b e nzoy 1 ] - 2- (3, 4- 
dichiorobenzyi } - 4- f 4-morphoimc-2-butynyi } piperazme . The 
crcducz obtained was dissolved m emyi acetate and treated 
1C with 4N hydrogen chloride in ethyl acecate solution to give 
■ 2?.} - 1- l 3 , 5-bis ■: trif iuc rome thyi '; benzoyl: -2- ;3, 4- 
dichiorobenzyi ; - 4- ( 4-mcrphoiino-2-butynyi ! piperazir.e 
cihydrochlor rue ;I55 mg; . 

[a] 5° : -2.9° (0-0.5, Me OH ; 
15 IR ;Neai) : 3400, 2350, 1640, 1425, 1275 cm" - 

NMR (DMSC-d g , 5) : 2.91-5.20 (21H, m) , 7 .0-£ .26 f6H, m) 
MASS : £22 (M~i } f free) 

Example 37 

20 The following compounds were obtained according to a 

similar manner to that of Example 7. 

C; (2?.} - 4- ( 4-Morphoiino-2-butynyi • -l-[3, 5- 

bis itrif iuo rome thyi) benzoyl ; -2- ' lH-mdci-3-yimethyi ) - 
25 piper a z me dihyarochior ice 

mp : 165-169°C 
[<x}^~ : -0.4° (00. 25, XeOH; 

IR (Mujoi) : 3350, 2550, 2220, 1535, 1550, 1270, 
1120 cm" 1 

30 NMR i DMSO-d 6 , 5) : 2.80-5.25 ;21H, m) , 6.56-8.3C (SK, 

m; , 10.96 (1H, s) 
MASS : 593 [K: (free) 

: 2 ;■ { 2R.. - 4- ( 4-Morphc imo-2-cuzynyi ; -I - ■ 3, 5- 
25 bis ;:ri f iuo rome thyi 5 benzoyl j -2- (2, 4 - 
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dimechylbenzyl ) piper a sine dihydrochioride 
rap : 15 5-152°C 

iajg 1 : -11.5° (0=0.26, MeOH) 

IR (Nujol} : 3350, 2650, 2300, 1655, 1640, 1275, 
5 112 0 cirT 1 

NMR (DMSO-d 6 , O) : 2.02-2.30 (7H, n ) , 2.64-5.30 (20H, 

n\) , 6 . 60-8 . 30 : 6H, n) 
MASS : 582 (M } (free) 

10 (3; ( 2R) - ^ - { A -Thiomorpholir.c-2-but ynyi 1 - 1- ; 3, 5- 

bis { - ri f luoromethyi ; oer.ioyi »-2 - (3, 4 -dimeLhylberiz vl : - 

piper a "line aihydrochlor ide 

np : I62-1"C°C 

[aj § 2 : -9.4° (0=0.27, MeOH ) 
15 IR (Nujol) : 3350, 2650, 232C, 1655, 1640, 1275, 

1125 cnT 1 

NMR <DMSC-d 6 , 5) : 2.04-2.35 (7H, m) , 2.65-5.25 (20H, 

n; , c . 57-S .28 ( 6H, n) 
MASS : 59 8 ( M ) (free) 

2 0 

■ 4 . { 2R> -4- ( 4-Thiomorphclino-2-butynyl ) -1- [ 3, 5- 
bis ( " rif luoromethyl ) benzoyl ) -2- i lH-incoi-3- 
yimethyi } pi per 5 sine dihyarochior iae 
mp : I6c-l~0°C 

[a^ 2 : -1.5 J (C=j.2g, MeOH; 

IR (Mujcii : 3250, 2650, 2300, 1625, 1275, 1125 err," 1 
NMR (DMSO-d 6 , 5} : 2.53-5.30 (21H, m) , 6.54-3.30 (8H, 

ir.} , 10.93 {1H, br s } , 12.10 ;2H, br s) 
MASS : 609 ;M) ^free) 

■; 5 ; ; 2R; -4 - ( 2-Morpho ii no ethyl; -1- { 3 , 5 -bis {tri f luoromethvl ! - 
benzoyl ] -2- (3, 4 -ciniechy Iber.zy 1 ) piperazine 
d i h y a r o c h 1 c r i d e 
irp : 223-228°" 

;a]v- 2 : -13. 0 3 :O=0.2~, MeOH) 



20 
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Is ;Mu1c1] : 3350, 2550, 1630, 1450, 1275, 1120 crn _~ 1 
NMR (DMSO-ci 6 , 5} : 1.95-5.25 (27H, n) , 6.50-8.32 (6H, 

it.) , 10.80-11.90 (2H, br m) 
MASS : 5 58 (M) (free) 

{€) ;2R: -4- {2-Thioncrpholinoethyl) -1- [3, 5- 

ois ( trifluoromethyl ) benzoyl ] -2- { lH-indoi-3- 
vinietnyl ) pipera:ine dihydrcchlcriae 
-p : 170-lS2 a C 

fa] lr ' Z " : -4 . 5"' (C=J.39, MeOH) 

IR (Nujol) : 335 0, 2600, 164 0, 1275, 112 5 en*" 1 

NMR 'l-MSG-d-, c : 2.60-5.30 {21H, mi, 6. 50-8.30 (3H, 

r,; , 10.96 ; 1H, s), 11.10-12.10 (2H, br m) 
MASS : 3S5 (M) (free^ 

. 7 ;= , 2R } - 4- : 2 -Mo rphc lino ethyl ) -1- [ 3, 5- 

bi s !::: f luoroneihyl ) benzoyl ] -2- ; 1 H- incoi- 3- 
ylme:hyl ) pipera:xne aihyaroch lor ice 
-p : l70-176 a C 

[ajS, 5 - 5 : -3.0 C (00.30, MeOH; 

IR (Nujcl) : 2350, 2570, 1 640, 1275, 1125 en" - * 

IJHR (DMSO-a-, 5) : 2.60-5.30 •: 2 1 K , m) , 6.55-8.4 0 ■ 8H, 

:rj , 10.95 [IK, si, 11.10-12.04 (2H, br rz) 
MASS : 569 (M) ;:ree; 

; 8 ; ( 2R; -4 - i 2 - Thi omorp hoi i no ethyl ; - 1 - i 3 , 5- 

bis ■ crifiucrcnethyl ) benzoyl 1 -2- ( 3, 4 -dime thy ibenz y 1 } - 
piperazine dihycrochior ice 
rrp : 2 61.5°C 

[a]^ 6 ' 5 : -1.9° (0=0.29, DMF} 

IR (Nujcl) : 3250, 2350, 1640, 12?5, 1130 err:" 1 

NMR (DMSO-dg, 5; : 2.0C-5.30 (27H, m) , 5.60-8.30 (6H # 

m*i , 10.60-12.00 (2H, br n) 
MASS! : 57 4 ■ M } (free' 
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Example 38 

A fixture of (2R) -I- [3, 5 -bis ( t r i f Iuorome thyl ) benzoyl j -2- 
( lH-indoi-3-yimezhyl ) piper az ine (3 00 mg) , 4-ch 1 oro- 1 - { 4 - 
f iuoropher.y i } -i-butanone cyclic ethylene acetal (161 mg ; , 
5 potassium carbonate (132 mg) , and potassium iodide (1C9 mg ) 
m acetonrtriie (10 ml- was re fluxed for 20 hours. A ::er 
cooling, tne insoluble material was removed by filtration and 
the filtrate was evaporated m vacuo. The residue was 
purified by column chromatography on silica gel w::h a 
10 mixture of toluene ana ethyl acetate as an eiuent to give 
(2R) -4 - [4, 4-etnyieneaioxy-4- ( 4 - f iuorophenyl ; butyij-i-[3,5- 
bi s ( t r i f iuo rcme t hyi ) benzoyl; - 2- { 1H - mdc 1 - 3 - 

yimethvi ) piperazme as a powder. This compound was further 
purified by washing with oiiscpropyi ether. 
15 mp : i45-14o°C 

IP. (Nutcl) : 3200, 162C, 160C, 1275, 112C cm" 1 

NMR (DMS0-a 6 , 5) : 1.35-1.55 <2H, m) , 1.80-4.9C (17H, 

m) , t. 55-8.20 (12H, m), 10.87 (1H, br s) 
MASS : 664 (M+l) 

Example 3 9 

To a stirred mixture of ( 2R) - 1 - [ 3 , 5- 
bi s ■ t r i f iuorome thyl ;benzoyl?-4- (carboxyme chyl 1 - 2 - ( IH- indol - 3- 
yimethyi ■ piperazine (0.2 g) and 3-azabicycio [ 3 . 2 . 2 ] nonane 

25 (0.05 g > m cry N, N-dimethyi formamide (2 ml) were added 1 - ( 3 - 

dime thyl ami ncpr op yi • - 3-ethylcarbodiimide hydrochloride (0.032 
g; and 1-hydrcxybenzotriazoie (0.056 g) at room temperature. 
After 6 hours , the reaction mixture was poured into aqueous 
sodium, bicaroonate solution (20 mi- a no the resulting 

30 precipitate was collected by filtration. The crude product 
obtained was purified by column chromatography on silica gel 
using toluene-ethyl acetate ; I : 2 ) as an eiuent and treated 
with 17.6' hydrogen chloride m etna no I solution to give 
;2R)-4-; ;3-azabicycloL3.2.2] non-3-yi ; carbonyime thy 1 ] -1 - [ 3, 5- 

3 5 bis ; tri f iuorome thyl ; benzoyl ] -2- ( 1H- mdc 1-3- 
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vimechyi ) piperazine hydrochloride (0.2 g) as a white powder. 
[a]=° : -32. CP (C=0.5, MeOH ] 

I?. (Nujcl) : 3650-3100, 2750-2000, 1637, 1276, 1172, 
1130, 900 cnf 1 

MMR {DM30-d 6/ 6} : 1.50-1.75 (5K, m) , 2.07 (2H, br s), 
3.15-5.10 (15H, m> , 6.60-8.25 (8H, m) , 10.15 (1H, 
br s) , 11 .00 (1H, s) 
MASS : 621 (M+l) (free: 

Sample 4 0 

To a stirred mixture cf ( 2 R ' - 1 - : 3 , 5 - 
bis ( t ri f iucrometnyi } oenzoyi ] - 4- ( 4 -car box yoenzyl — 2- [IH-mdoi- 
3- ylr.e"hvi i cicerazine '150 ir.q ; and diezhyiamine hydrochioride 
(28 nc: ir. dry aicnioromethane {5 » were added a solution 
of 1 - ( 5-dimethylammopropyi } -5-ethy icaroodi imide (40 mg } in 
dichioromethane (1 ml; and 1-hyaroxybenzozriazoie (34 mgi at 
room temperature. After 5 hours, cne reaction mixture was 
poured into aqueous sodium bicarbonate solution (20 mi J . The 
organic layer was separated and washed with brine and dried 
ever magnesium sulfate. The cruce product obtained was 
purified by coiumn chromatography on silica gel using ethyl 
acezate - n-hexane (4:1: tc give ; 2?.: - 1- [ 3 , 5- 

bis ( tri f iuoromethyi »benzoyij-4-[4~(N, N-oiechyiaminccarbony 1 } - 
oenzyi ] -2- ( IH-indoi- 3-yimezhyi ; piperazine (107 mg > as a 
powder . 

iajg 1 : -40.3° (C=0. 5, MeOH) 

IR (Neat? : 3250, 1620, 1430, 1275, 1130 cm" 1 
NMR {CDCI^, 5) : 1.10-5.00 (25H, in) , 6. 40-8. CO (9H, 

m) , 9.14 ( 1H, si 

YJ^.SS : 645 (H-i-l) 

Example 4 j 

To a stirred mixture of ( 2R; - I - [ 3 , 5- 
bis .; crif iuoromezhyl j oenzoyi ] - 4- ( 3 -hyaroxyprcpyi ; -2- (2- 
35 naphtnyimethyl ) piperazine (1.1 and triethyi amine (425 mg ;■ 
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in dichloromethane (10 ml) was added cropwise methanesul f onyl 
chloride (252 mg ) at ice-bath temperature. After 2 hours, 
the reaction mixture was washed with water and then dried 
over magnesium sulfate. After evaporation of the solvent, 
5 the resulting residue was cnromatographed on silica gel usina 
ethyl acetate as an eiuent tc give ( 2 R } - 2 - [2, 5 - 
bis { t r i f lucrome thyl ) benzoyl 1-2- ( 2 -napht hylme thyl ; -4- ( 3- 
mechylsul f ony loxypropyi ) piperazine (938 mg) . 

TR .Neat: : 1535, 1430, 1350, 12 6 0, 11^0, 1130 en" 1 
10 NMR ( CDC1 3 , 5) : 1.59 (3H, 5), I. 90-5. 2b { I5H, m; , 

7.40-7.90 UOH, it.) 

MASS : 603 (M+ii 
Example 4 2 

15 The following compounds were obtained according tc a 

similar manner to that of Example 41. 

( 1 j ( 2R ) - 1 - f 3 , 5-Bis ( t ri f luoromethyi ;■ benzoyl ] -2 - ( 3 , 4 - 

dichlorobenzyi ) - 4- { 3-methylsui fen y loxypropyi ; piperazine 
20 IR (Neat: : 1530, 1470, 1430, 1340, 1270 cm" 1 

NXR <CDC1 3 , 5) : 1.55-5.14 ( 15H, m; , 3.04 (3K, s ; , 

7.00-7.95 m; 

[2) (2?.; -1- [2, 5-Bis ( t r if iucrome thyl ) benzoyl j -2- (2- 
2 5 napntnyimet nyl ; - 4 - ; 2 -me thyisul f ony ioxye thyl ipiperazine 

IR (Neat) : 1635, 1430, 1350, 1275, 1170, 1125 cm" 1 

Zxaraole 4 3 

A mixture of ( 2R> - 1 3, 5-bis i tri fluorome thyl ) benzoyl ] -2- 
2 0 : 2 -napht hylme thyl } -4 - ( 2 -me thyisu If ony loxypropyi ipiperazine 

(250 ng ) , tnzomorphol me (42 mg} and t nethyi amine (46 mg i in 
cry methanol (5 mi) was refiuxed for 2 hours . The reaction 
mixture 'was concentrated under reduced pressure and the 
resulting residue was purified by column chromatography on 
i5 silica gel using ethyl acetate as an eiuent. The product 



BNSDOCID: <WO 9722597A1 J_> 



WO 97/22597 



PCT/JP96/03641 



61 

obtained was .dissolved in ethyl acetate and treated with 4N 
nvdrccen crioride :r. ethyl acetate sc I union tc give (2R)-i~ 
: 3 , 5 -bis ( t r i f lucrome thy 1 ) benzoyl 1 -2- ( 2-naphthyime thy I ) -4- ( 3- 
thicmorchoi mopropyi ) piperazine dihydrochloride (195 mg) . 
fa] f> 3 : -23.0° (0=0.5, MeCH } 

IR JN'jjoi! : 3400, 2500, 1640, 1275, 1170, 1130 cm" 1 
NMR ;CDCi 3 , 5) : 1.50-5.69 (23H, :a) , 7.34-7.93 (1GK, m) 
MAS 5 : 610 ( M+ 1 ) ( free ) 

Example 44 

The re 1 lowing comcounds were obtained according to a 
similar manner no than of Example 43, 

( - 1- : 2 , 5-3is ; cri f luoromethyi ) benzoyl ; - 2- ( 2- 
napntnyirr.e t hyi ; -4- ( 2-morpholinoe tnyi } piperazine 
dihydrochloride 
i<x] J 3 : -25.2° (OC.S, MeOH) 

1R (NuiGi} : 3400, 2510, 2423, 1635, 1425, 1275, 117C, 
1130 cm - 

NMR (2M50-d 6 , 6} : 2.88-5.31 (21H, rn) , 

^.07-8.24 (10H, m; 
MASS : 5 8 0 (M-l) (free) 

\2R)-l--3,5-Bis ( tr i f luoromethyi } benzoyl } -2- (2- 
naphthyimethyi ) -4- ( 2 - 1 hiomorphoi inoethyi ; piperazine 
dihycrochioride 
fajf, 2 : -23. 7 s (C=0.5, MeOH) 
ZR fNujcI) : 2350, 1640, 1270, 1180 cm~ 1 
NMR ;DMSO-d-, 5) : 2.80-5.31 ;21H, m; , 

7.03-3.20 ;10H, m) 
MASS : 596 (M+I; (free) 

;2R; -1- f 3, 5-3is ( or if luoromethyi ) benzoyl; -2- ( IH-indoi-O- 
yimethyi ) -4- [ 3- ; 4 -oxopiper idmo ; propyl ] piperazine 
35 raj J 4 : -19. 0 C (C=0.5, MeOH; 



( 1 ) 

i 5 



2 0 



3 0 
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IR (Nujoi) 

IvTMP. (CDC I -3 
MASS : 59 

[A) [ 2R) - 1- : 2 , 5 -Bis v cri f luorome thyl )benzoyij-2-(3,4- 

dichlcrobenzyi} -4- f 3- thiomorphcl i nop ropy I } piperazine 
dmydrochioride 

LCtjg 8 : -2.2 C (C=0.5 # MeOH ) 
10 IR (N:;:cl) : 3400, 2400, 1650, 1280 cm" 1 

NMR :CMSO-d 6 , c- : 2.10-5.20 (23H, m) , 6.92-6.32 {6K, 

m) , II. 12-11 .72 (2H, mi 
MASS : 628 (M+I; (free; 

! 2R ; - I - [ 3 , 5-31 s ;:rifiuorOine:hyI ; benzoyl j - 2- < 3, 4- 
di cniorcoenzyl } -4 - ( 3-rr.crphol loop roc yl j piper a z me 
dihycrochior ide 
[ajfj 9 : -2.3 3 (0 = 0.5, MeOH } 

IR (Nujcl) : 3400, 2550, 2450, 1650, 1290 cm" 1 
NMR (DMSO-d 6 , 5; : 2.10-5.20 (23H, m) , 6.94-3.34 (6H, 

n) , 11 . 03-1] .76 (2H, m; 
MASS' : 612 (M-l; {free; 



3270, 1720, 1625, 1430, 1340, 1275, 
1125 cm" 1 

5i ; 1.66-5.20 (23H, m) , 6.69-8.26 <8H, m) 
(MtI) 



20 



(6) ;2R}-4-:3 - ( 4 -Acetylpiperidinc) propyl j -1- [3, 5- 
bi5 ! cri f iuororr.eihyl ) benzoyl ] - 2- f IH-indoI-3- 
y I methyl ) piperazine dihydrochlor ide 
[a] g° : -7.2° (C=G.5, MeOH } 

IR (Nujol i : 3300, 2600, 1700, 1630, 1275 cm" 1 

NMR ;DMSG-d 6 , 5} : 1.67-5.24 (24H, m) , 2.16 I3H, s) , 

c. 62-8.28 (SH, m) , 10.95 (IK, 5) 
MASS : 623 (M~l; (free; 



v 2R ) - 4- f 5- :Thiazclidm-3-yl} propyl 1 - I- [ 2, 5- 
bis t cr if lucrome z'nyl ) benzoyl 1 - 2- ( lH-mdoi-3- 
y irr.ezhyl ) piperazine din yd rc chloride 
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[a]J 5 : -5.4° (C = C5, MeOH ) 

IR (Nujol) : 3600-3100, 2700-2250, 1660-1580, 1270, 
1I2C * cm -1 

NMR (DMSO-d 6 , 6) : - 2.20-2.40 { 2 H , m) , 3.00-5.20 (I9K, 
5 m) , 6.40-8.25 (8H, m) , 10.97 ;1H, n» , 11.20-11.90 

<2H, m; 
MAS 5 : 5s 5 (M-i) (free'' 

( 8 * ( 2?j - 4 - ■ 3 - { 4 -Phenyl - 1-piperaz inyl } propyl j - I- [ 3 , 5- 
10 cis i z r i f luoromezhy 1 ) benzoyl; - 2- ( iH-mdol-3- 

yirae thy 1 ) piperazine t r ihycrcchlor ide 
[o.]rr : -~.0 C (C=0.5, MeOH ) 

I?. fM'j-cI: : 3600-31 00, 2~ ? 30-2300, 1630, 1275, 
1120 cnT 1 

15 NX?. :DH50-d 6 , 5} : 2.05-2.45 (2H, n) , 3.05-5.20 (21H, 

rr;, 6.60-3.05 (13K, it- J, 10.97 ;ih, s}, 11.00-11.85 
(3H, m; 
MASS : 653 (M+l) (free) 

20 (9} (2R)-4- = 3-f4-Cyclchexyl-l-piperazmyI) propyl] -1- [3, 5- 

bis (:r: f luoromerhy 1 ) benzoyl] -2 - { lH-mdol-3- 
y Ime c ny 1 ) piperazine zr ihyarocnior ice 
mp : 2 50°C (dec . ; 
•!a]§ 5 : -7.8° (C=0.5, MeOH; 
25 IR (Nujol) : 3600-3100, 2650-2200, 1640-1600, 1370, 

1270, 1 120 cm"* 1 
MMR (DMSC-d 6 , 5; : 1.03-2.40 (IIH, m.'- , 3.00-5.30 (23H, 
m; , 6.60-8.30 (8H, m; , 10. 9" 1 (IH, s), 11.30-12.30 
I3H, n) 

30 MASS : 664 (M+i) (free) 

Example 4 5 

A mixzure cf { 2R }- 1 -f 3 , 5-b i s { zri f luoromerhyl ) benzoyl ] -2 - 
{ lH-incol-3-yimezhyl ) -4- (2-mezhyisui fcny loxyethy 1 ) piperazine 
35 {2C0 ir.g : , 4 -aminomcrphcl ine (36 ma: and zr lezhyiamine (52 mg ■ 
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in dry methanol (5 mi) was refiuxec for 2 hours. The 
reaction mixture was concentrated under reduced pressure and 
the resulting residue was partitioned between ethyl acetate 
and aqueous sodium hydrogen carbonate solution. The organic 
5 layer was washed with brine and dried over magnesium sulfate. 
After evaporation of the solvent, the residue was purified by 
column chromatography on silica gel using a mixture of ethyl 
acetate ana methanol (10:1) as an eiuent to affora ( 2R) - 1 - 
[3, 5 -bis i t rif iucromethyi} benzoyl j -2- ; IK- indoi-3-yimethyi : -4- 
10 ; 2- (morpholinoamino) ethyl ] piperazme (55 mg). 

(a] g 2 : -16. 2 3 (C=0 .5, Me OH } 
TR (Nujoi) : 3300, 1515, 1275 c-; 1 

NMR (DMSO-dg, 5) : 2.14-5.1C (21H, m> , 6.0-6.26 (8H, 

m) , 10.91 ;iH, s; 

15 MASS : 53 4 (M+l) 



Example 4 , 6 

A mixture of (2R)-i-[3,5-cis( t ri r Iucromethyi ) benzoyl ] - 2- 
( lH-indol-3-ylmethyi ) -4 - ( 3-methyisulf onyioxyprcpy 1 5 piperazine 
(100 mg) and 4-phenyipiper idme (50 mg) in acetonitrile {3 
mi) was refiuxec for 2 hours. The reaction mixture was 
concentrated under reduced pressure ana the resulting residue 
was purified by column chromatography on silica gel using 
ethyl acetate-methane 1 (5:1} as an eiuent to give (2R)-1- 
[2, 5 -bis ( tri f iuoromethy 1 ) benzoyl 1 -2- ( iH-indoi-3-yimethyi ) -4- 
[ 3- ( 4 - phenyl pipe ridir.o ) propyl ; piperaz ine [90 mg; . 
[a'g° : -24.6° :c=1.0, MeOH) 

I?. (Neat) : 3250, 1 630, 1430, 1275, 1130 cm"" 1 
NMR ;DMSC-d 6 , 5) : 1.52-4.93 ;24K, m) , 6.60-3.26 (13H, 

m) , 1C . 37 ;ih, s) 

MASS : 657 (M-ri; 



A solution of (2R) -2- ( 3, 4 -dichlcrobenzyi ) -1- r 3, 5- 
bis i tri f iucromethyi ) benzoyl ] -4 - ( 2-hydroxyethyl ; piperaz ine (50 
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nig) in ethyl acetate (3 mi) was treated with 4N hydrogen 
chloride in ethyl acetate solution {0.2 ml) and the resulting 
mixture was concentrated in vacuo to give ( 2 R ) - 2 - ( 3 , 4 - 
dicniorobenzyl ) -1- {3, 5-bis { t n f luoromethyi ) benzoyl ] -4- (2- 
5 hycroxyethyi ) piperazine hydrochloride (45 ng) as a powder. 
IR (Neat' : 326C, 2550, 1640, 1425, 1275 cm' 1 
NMR ',OMSO-d 6 , 5) : 2.80-5.55 {13H, ro) , 6.91-8.32 (6H, 

m) , 10.96 (IK, or si 
MASS : 530 (M+l) (free) 

10 

Example 4* 

The following compounds were obtained according to a 
similar manner to that of Example 47. 

15 { 1 ■ ( 2R ; - 4 - ' 4 - Ammobenz y 1 ) -1- [ 3 , 5-bis (tri f luoromethyl ; - 

oenzcyl ] -2- (3, 4 -dime thy 1 benzyl ; piperazine 
dihydr cch lor ide 
mp : 1 79°C (dec . :■ 

ia)^ z : -16. 6° (C=0.5, Me OH; 
20 ZR (Nujoi) : 3400-3050, 2650-2300, 1S60-15S0, 1275, 

112 5 cm" 1 

NMR (DMSO-d £/ c; : 2.00-2.20 fcH, m) , 2.S0-5.05 (1IH, 

m; , 6.45-3.25 (10K, m), 11.40-11.90 (2H, m) 
MASS : 550 <M+1) (free) 

25 

; 2 ; ( 2R; -4 - < 4 - Mi trobenzyl ) -1- [3, 5-bis •: rri flue rome thy 1. ) - 
benzoyl j -2- ; 3 , 4-dimethyibenzy I ) piperazine 
dihydro chic ride 
mp : 140°C (dec. ) 

30 [alg 3 ; -13.4° (C=0.5, MeOH) 

IR (Nujoi) : 3600-32C0, 2650-2200, 1640, 1520, 1350, 

1275, 113 0 err."- 
NMR (DMSC-d 6 , 5; : 2.00-2.20 (€H, m; , 2.80-5.00 :11H, 

m) , 6 . 50-6 . 40 ; 1CH, m) 
35 MAS S : 530 (M+l) (free) 
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Example 49 

To a solution of ( 2R) -4 - [ 4 , 4 -ethyleneciioxy-4 - ( 4 - 
fluorophenyl) butyl] -1- [3, 5-ois ( trifluoromethyl ) benzoyl i -2- 
(iK-indoi-3-yimethyl)pip Gr azine (210 no) m ethyl acetate was 
addec 4N hydrogen chloride in ethyl acetate solution (0.5 ml) 
and the whcle was stirred at room temperature for 23 hours. 
The solution was evaporated m vacuo. The residue was 



trituratea with a mixture of ethyl acetate and diisoprcpvi 
ether tc give ( 2R - - 4 - [ 4 - { 4 - f iuoropnenyl } -4-oxcbut vi ] -1 - f3, 5- 
10 bis ( t rif iucromethyl ) benzoyl ) -2- { iH-indol-3- 

yimethyi ) piperatine hydrochloride (133.7 mg) . 
rr.p : 1 6 1 °C (dec . • 

i " j £ : * : -14.2° (O0.5, Me OH ) 

T?..(Nujol) : 3400-3150, 2650-2300, 1575, 1635, 1535, 
15 1280-1250, 1275, 1 125 crrT 1 

NMR (DMSC-d 6 , 5) : 2.00-2.25 (2H, m) , 3.05-5.20 (13H, 
m), 6.55-8.25 (12H, m) , 10.95 (1H, s), 11.10-11.50 
(1H, m> 
MASS : 620 (M-rl) (free; 



Preparation £ 

Te trahycrof uran : 1 5 mi } was added to 701; solution of 
sod. urn bis (2-methoxyethoxy) aluminum hydride in toluene (49.7 
c; under an atmosphere cf nitrogen and then cooled. 
A solution of 4 -morphc 1 mo- 2-but yn- 1 -c 1 (3.0 g ) in 
tetrahydrofuran (15 ml; was added dropwise maintaining the 
reaction temperature 4-5°C. After being stirred for 10 
minutes, the reaction mixture was allowed to warm to room 
temperature. After 1 hour, water [6 mi) and 10£ aqueous 
sodium hydroxide solution (4.5 mi) were added cautiously and 
then filtered. The filtrate was dried over potassium 
carbonate and concentrated under reduced pressure to give an 
oily product, which was purified by column chromatography on 
silica gel using ethyl ace tate-me thanol (5:1) to afford [£)- 
4 -mo rpho 1 i no - 2 -bu t en - 1 - c 1 (1.03 g) . 



BNSDOCID: <WO 9722597A1_I_> 



WO 97/22597 



PCT/JP96/03641 



67 

IP. (Neat) : 3350, 1450, 1110, 990, 855 cm" 1 
NMR ( CDC1 3 , 5) : 2.48 (4H, t, J=4.7Hz), 2.77 (1H, s), 
3.02 (2H, d, J=5.4Hz), 3.73 (4H, t, J=4.7Hz), 4.15 
(2H, d, J=4.0Hz), 5.64-5.96 (2H, m) 
MAS S : 158 (M+l) 

Preparaiion 7 

Thionyi chloride (0.96 mi ) was addea cropwi se :o a 
sciuricn of { E } - 4 -mo r p h o i i no - 2 - b u t e n - 1 - o 1 (i.03 g) in 
dichioromethane (10 nl) at ice-bath temperature. After 3 
hours, the reaction mixture was evaporated under reduced 
pressure and the resulting residue was triturated with ethyl 
acetate to give (E) -4-mcrphciinc-2-butenyl chloride 
hydrochloride (0.98 g). 
mp : 155~IoC°C 

IR (Nujoi) : 2750-2700, 1275, 1255, 1120, 1078, 1065, 
97 5 cm" 1 

NMR (DMSO-d 6 , 5) : 2.8 0-3.55 (4H, m) , 3.64-4.10 (6H, 

m) , 4.26 V '2H, d, J=5.7Hz), 5.90-6.25 (2H, m) , 11.32 
;1H, br s) 
MASS : 175 ( M } (free) 

Ex ample 50 

A mixture of ( 2R ) - 1 - [ 3 , 5-bis(tri f luorome thy i ) benzoyl] -2 - 
( lH-indoi-3-yime thyl ) piperazine (0.20 g) , 5 - m o r p h o 1 1 n o - 3 - 
pent ynyi chloride hydrochloride (0.175 g } , potassium 
carbonate (0.303 g ) and potassium iodide (10 mg) in dry 
acetonitrile (4 mi) was stirred under reflux for 60 hours. 
After removal of the solvent, the resulting residue was 
30 dissolved' wi th ethyl acetate. The solution was washed with 
brine, dried over magnesium sulfate and evaporated under 
reduced pressure. The residue was purified by column 
chromatography on silica gel using toluene - ethyl acetate 
(1:2) as eluent and treated with 4N T hydrogen chloride in 
35 ethyl acetate solution to give (2R;-l-[3,5- 



10 
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bis f t ri f iuorome thyi ) benzoyl ] - 2- ( 1H- indol - 3- ylme th vl ) -4- ( 5- 
racrphoiino-3-penuynyi) piperazine dihydrochloricie (0.174 q) . 
: -19.5° (0=0.5, MeOH) 
I?. ;Nu:ol) : 3600-3150, 2700-2300, 1640, 1280, 1170, 
116 5 ca"- 

MMR (lMSC~d 6 , 5; : 2.90-5.20 (23H, x) , 6.80-8.30 <3H, 

m, , 10.95 (1H, 5;, 11.79 -2K, br 5} 
*CASc (A?Ci: : cOd <M+2i, 6C"' (Mri; (free) 
Anal. Cilcci. for C 31 H 32 F 6 N^C 2 -2HC1-1 . 5H 9 G : 

C 52.70, H 5.26, M 7.93 
Founa : C 52.72, H 5.54, M 7.50 

Example . 5,1 

To a mixtur e cf { 2R ) - 1 - [ 3 , 5-bi s : z r i f luo romerhy 1 } - 
cenzcylj-2-i3, 4 -dime thy 1 benzyl ipiperizine (0.2 c ■ , 1-me thyi- 
4 - f ormyi - IH-pyra sole (50 mg ) , and sodium t riaceroxybcrc- 
hydride (151 mg) in dichiorome thane ; 2 ml; was added one drop 
cf acetic acic. After being stirred at room temperature 
overnight, the solution was evaporated under reduced 
pressure. The resulting residue was partitioned between ethyl 
acetate and aqueous, sodium hydrogen carbonate solution. The 
trganic layer was separated, dried over magnesium sulfate and 
evaporated under reduced pressure. Tne residue was puri-fied 
by column chromatography on silica gel using ethyl acetate- 
methanoi as eiuent and treated with AS hydrogen chloride in 
ethyl acetaie solution to give (2?.) -1- 1 2, 5-bis ( trif iucrc- 
mernylioenzoyi ] -2- (3, 4 -aimetnyl benzyl -4- [ ( 1-methyl-lH- 
pyrazci-4-yl ) methyl ] piperazine hydrochloride 197 mg! . 
mp : 2 4 3-2 4 4 °C 

'OL}^ 3 - 2 : -16.8° (C = 0.2, MeOH } 

1R i^;]ci: : 3350, 2750-2000, 1655, 1635, 1275, 1155, 
1130 cm" 1 



I\~MR ;D^£0-c e , 6; : 1. £7-2.28 7 H , mj, 2.78-5.10 ( 
m: , 6.50-3.30 (8H, m) , 11.24-1 1.74 (1H, br m) 
MAS2 iAFCIi : 559 fM+l ; (free; 
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Anal. Caicd. for . *?H 2 0 : 

C 52.00, H 5.56, N S.9 8 
Jcund : C 51.82, H 5.15, N 8.99 

"xamcle 52 

The following compounds were obtained according to a 
similar nanr.e: to char of Example 51. 

.. 2? : - 1 - [ 2 / 5-3is ( - r i f lurrcT.ech v I ; benzoy I ; - 2 - ( 2 7 4 - 
dimethyl benzyl ; -4- { I -mezny 1 - 1 H- imida zo 1 - 4 -y 1 ) me z ny I ] - 
oiper az me dihydrochioriae 
[a:?~ : -11.80° !C=G. 5, MeQK) 

IR :Neaz) : 5350, 255C, 1640, 14 30, 1275, 1170, 
1120 cm' 1 

NMR :DKS0-d G , 5) : 2.07 (3H, s) , 2.17 ;3K, s;, 2.72- 

5.10 (11H, ml, 3. SB ( 3H, si , 6.60-9.08 (3H, rr^ 
MASS : 539 IM^l) (free) 

(2) (2R;-l-[2,5-3is { t ri f luo r omethy 1 ) benzoyl; -2 - (3,4- 

cimeznyi benzyl ) - 4 - [ ;i-mechyi-lH-imidazol-2-yl;methylj- 
p 1 pe r a z 1 n e d 1 h ydroch lor ice 
[aip : -i2.io s ;c=e. 5, MeOH; 

IR (Me-:: : 3350, 2500, 1640, 1430, 1280, 1175, 
1130 cm" 1 

NMR ;DM5C-d 6 .. 5; : 2.0" ;3H, s ; , 2.16 ;3H, si , 2.32- 

5.14 :11H, mj , 3.94 ; 3 H , s;, 6.47-8.26 (3H, m} 
MAS S : 539 (M-l: (free) 

Examnle 53 

The following compounds were obtained according to a 
similar manner :c that of Example 43. 

{ I ) (2R- -1- [3, 5-3is { t ri f luoromethyl ) benzoyl ) -2- (3, 4- 
dimetnyioenzyi ) -4- ( 3-mcrphcl inopropyl ) piperazine 
d i h vd r o ch ic r ice 
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r.p : 22C-230°C 

ia]F,-* D : -17.3° (0=0.3, Me OH) 

IR (N--ol; : 3350, 2650, 1655, 1635, 1620, 1445, 1370, 

1270 cr?r l 

NMR (2MSO-d 6 , 5) : 1.92-5.22 (29H, m5 , c. 56-3. 23 (6H, 

m) , 11. 4 3 (2H, br s ) 
MASS (APCI; : 572 (M+l) {free) 
Anal. Caicci. for C^oh^-F^.N^Co^HCl : 

C 54.04, H 5.79, N 6. 52 
Found : C 55.72, H 5.80, N 6.29 

'2- [2?/: - 4- -;2- [M, N-3is ! 2 -me tncxye thy 1 ; ammo I ethyl ]- 1 - '3,5- 
bis ; " ri f luorome thyl }benzcyij-2-;3, 4 -dime thy 1 benzyl ) - 
picerazine dinydrochlcr ice 
\oi)lr : -9.5° (C=0.5, Me OH ;■ 

IR -.'Mujol; : 3350, 2650, 1655, 1635, 1620, 1445, 1370, 
12 70 cm" 1 

NMR :2M30-d 6 , 5) : 1.92-5.22 (27K, m) , 3.32 ;6H, 5) , 

6 . 5 6-8 .23 ( 6H, mi 
MASS (APCI ; : 604 (M-I) (free) 
Anal. Caicd. for C3o H 39^f>~2°2"2KCi-l * 6H 2 C : 

C 51.08, H 6.32, N 5.96 
Found ; C 51.06, H 6.40, N 6.14 

3 ) ( 2 R ) — 1 - [ 2 , 5 -Bis Ir-fluoro-eLiyli benzoyl ] -2- ( lK-indcl-3- 
yimezhyi ; - 4 - [ 3- ; 1 , 2 , 3 , 6- tez r ahydrcpyr idm- 1 -y 1 !• propyl ) - 
piperazme dihydrochicr ide 
mp : >200°C 

[cl]^ s : -2.30° (C=0.5, MeOH ) 

IF'. (N"u:cl, : 3500-3100, 2700-2400, 1 630 cir." 1 

NMR (2M50-d 6 , C) : 2.20-4.20 (21H, m'i , 5.72 (IK, c, 

0-1C.2HZ}, 5.93 {1H, d, J=lG.2Kz;, 6.55-3.23 (8K, 
- ; , 10.95 ' IH, or s ' 
MASS (APCI; : 579 (M+l; (free) 
Anal. Caicd. for C 5Q H 32 F 6 N 4 0-2HC--2HoO : 
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C 52. 41, H 5.57, N 8.15 
Found : C 52.03, H 5.77, N 7.72 

f 4 ) (2?.; -<!- [ 2 - !" 5-AzabicycIo [ 3 . 2 . 2 ] ncn- 3 - yl ) propyl ) -1 - [ 3, 5- 
c : s ( tr i f iuoromethyl ) benzcyi j -2- ( 2 , 4-dichiorobenzyi } - 
pioerazir.e dihycrcchlor ide 
mp : 1 50 °C ' dec . ; 
;ain 9 ' : : -2.90° {0=0.5, Me OH) 

I?. (Mujol; : 3500-3100, 2700-2401, 1630 cm* 1 

NM9. (DMSO-dg, 5}: 1.60-3. 90 (29H, m) , 6.90-8.30 ;6H, m! 

MAS 5 'A?CI' : 652 (M+2-, 65C (M-l) ffree- 

Anal. Cai-d. =or C 3 , H 35 Cl 2 r £ N 2 0'2HCl-H 2 0 : 

C 50.22, H 5.30, >; 5.67 



r; . 60 , N 5 . 



7 9 



( 5 ) ( 2R) - 1 - { 2, 5 -Bis ; or i f luoromethyi }benzoyi]-2-(3,4- 

dichlorobenzyi ) -4 - [ 3 - ( 4 , I'-bipiperidin-i-yi) propyl j - 
piper a z ir.e :r; hydr c ch icride 
mp : >200°C 

[a]£ S * 4 : -5.40° !O0.5, MeGH; 

IP. {Nujoli : 3300, 2700-2400, 1630, 1450 cm" 1 

NMR (DMSO-d^, 5): 1.60-3. 90 (34H ; rr, > , 6.90-0.30 (cH, m : 

MAS S ;FA2; : 693 (M-i;, 695 (free) 

Anal. CaiC-. for C 3 3 K 4 Q C 1 2 F^N.C'OHC 1 : 

Z 49.36, H 5.40, N 6.96 
Founc : C 49.91, H 5.75, N 6.75 



:x=mple 54 

A solution of ■: 2R} -1 -[ 3 , 5-bi s ; t ri f luorone thyl ) benzoyl ] - 
30 2- ( 3, 4-dimethyibenzyl ■ -4- (4-ir.orphoIino-2-butynyI ) piperazine 
(141 mg) in methanol (10 ml J was hydrogenated over 10 0 Pd-C 
(50 mg) at room uemperature under 2-3 atoms. After removal 
of zhe catalyst by filtration, :he filtrate was concentrated 
under reauced pressure. The residue was purified by column 
35 chromatography on silica gel using dichloromethane-nethancl 
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as eluent and created with 4M hydrogen chloride in ethvl 
acetate solution to give ( 2R) - 1 - f 3 , 5-bis ( t r i f luerome t hyl ) - 
benzoyl i -2- < 3, 4-dimechyIbenzyi } -4- ( 4 -mcrphoiinobut yi J - 
piperazine dihydrochlor ide (106 nig), 
mp : 27 9 C C 

fctif, 3 : -13.5° {0=0.5, Me OH } 

Ik (Nujci: : 3300, 2700-2400, 1 645, 1 500, 1 445, 1 370, 

1270, 1170 err." 1 
NMR { DK3C-d e , o) : 1.70-3.22 (3 IK, m> , 6.56-8.28 ( 5H, 

m) , 11 . 00-11 . 40 (2K, m: 
MASS (APCI ; : 556 (M+l^ (free ■ 



1 5 



30 



The foi lowing corr.pcund was obtained according to a 
similar manner to :na: of Example 54. 



( 2R) - 1 - f 3 , 5-Bis ( tri flue r erne thy i ) benzoyl j - 2- ■ iH-mdcl-3- 
ylmethyi) -4- { 5-morphclinopent yi ) piperazine dihydrochio r ide 
fctlfr : -6.10° ;C=0. 5, Me OH J 
20 '.Neat) : 3400-3200, 27C0-240C, 1640, 1430 err. " 1 

NMR (DMSO-d^, 5; : 1.50-5.20 (27H, m; , 6.60-8.20 (3H, 

m) , 10 . 80-1 1.50 ( 3H, m) 
MASS : 611 (M+l) (free; 

Anal. Caico. for 0 31 H 36 ? g N 4 O 2 -2HCi-l . 3H 2 0 : 
2o C 52 . 67, H 5 . 7 9, N 7 . 92 

Found : Z 52.66, H 6.13, K ",7 6 

Example 5£ 

A solution of (2R)-l-[3, =-bi s ( tri fiuoromethyl ) benzoyl j - 
2 - ( 3, 4-dimethyibenzyl } -4- ( 5-morpho 1 ino- 3 -pent yny 1 ) piperazine 
v'200 mg > was treated with 4M hydrogen cnioride in ethyl 
acetate solution to give ;2R: -i- [2, 5-bis ( tr if iuoromethyi ; - 
oenzoyl } -2- (3, 4-dimethyibenzyl) -4- ; 5-rr.orphoi mo- 3-oen t vnvl ^ - 
piperazine dihydrochlor ide . 

[ex J fT : -25.2° (C = 0. 5, MeOH'l 
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IP (Neat} : 3700-3100, 2920, 2750-2250, 1635, 1500, 

1430, 1275, 1170, 1120 cm" 1 
NMX (DMSO-cIg, 5; : 2.05-2.20 (6H, m) , 2.75-5.15 (23H, 

m; , 6.65-8.28 (6H, r.i , 11.60-12.20 (2H, mi 
MASS : 53c (M+i; (free) 

Aral. Galea, for C3.K35FgK3O2-2HCl-l.5H2O : 

G 5 3.53, H 5.60, N 6.04 
Found : G 55.47, H £.14, M 5.91 



10 Ex^r:e 57 

■MR; -: - [ 3 , 5 - 5 1 s ( - r i f iucrome chvi ) benzoyl ] - 2- ( 3 , 4 - 
di^ethyibenzyl ; piperazine funiiraze {9.13 g; was created with 
aqueous 10.. sodium hycrcxide solution (65 i ar.c 
dichioron-echarie {65 ml; . The organic layer was separated, 

15 washed v;itn brine, cried over magnesium sulfate and 

evaporated under re&cceo pressure. A mixture of ( 2 R ) - 1 - [3 r 5 - 
ois ( tr if iucrome thy 1 } benzoyl! -2 - (3, 4 -dime thy i benzyl ipiperazine 
obtained by the above procedure, potassium carbonate (3.60 g) 
and 1 , 4-dichioro-2-butyne {1.9 mi; in N, N-dime thyl f ormamide 

20 :7Z m 1 ; v;as stirred 101 4.5 nours at room temperature. The 

mixture was poured into water ■ 3 6 C ml* and extracted with 
ethyl atetate. The extract was washea with brine/ dried over 
.magnesium sulfate and evaporated under reduced pressure. 
The restate was pur i f 1 ed by cc lumn chromatography on silica 

25 gel using tc luene-ethyi acetate as eluent to give (2R)-1- 

; 2 , 5 -ois '. t r i f iuorometnyJ. )ben 20 ylj-2 - (2, 4-cime thylbenzyi ; - 4 - 
\ 4-chicrc-2-butyryl ; piperazme (4.56 g ; . 

1? (Meat; : 1706, 1635, 1502, 1275, 1125 cm" : 

r^MR fGDCi-, 5) : 2.05-5.20 (19H, m), 6.60-7.84 (6H, m 

10 MASS (APCI) : 5 21 [Mrl ) 



Example 58 

A mixture of (2R)-i-;3,5-bis ( tri fiuo rone thy 1 ) benzoyl 3 -2- 
(3, 4 - uimetnyl benzyl : - 4- { 4- chioro -2- butynyl) piperazme ; 0.49 
.7;, 3 -me in y 1 mo rone 1 1 ne hyuroehior ide (0.15 g), potassium 
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carbonate (0.39 g) and potassium iodide (10 mg) in dry n, N- 
dimethylformamide (5 ml) was stirred for 5 hours at room 
tempera-ure. The mixture was poured into water and extracted 
with ethyl acetate. The extract was washed with brine, dried 
over magnesium sulfate and evaporated under reduced pressure. 
The residue was purified by column chromatography on silica 
gei using ethyl acetate as eiuer.n and treated with 4N 
hydrogen chloride in ethyi acetate solution to give (2R)-l- 
'3, 5-bis uri f iuoroir.ethyi ) benzoyl } -2- (3, 4-dimechyibenzyi > -4- 
•4- i 3-m.ezhyiir.orphoi ino ■ -2-butynyi } piperazine dihydrochloride 
(0.28 g; . 

mp : 1S0-160°C 

i z ' ■ : -5.71" (C=i.C, Me OH ) 
IR (N'ujoi) : 3300, 2700-2400, 1550, 1430 cm -1 

^M30-u 6 , 5) : 1.20-3.22 (29K, rr.}, 5.6C-S.2C (6H, 

m) , 12.20-12.40 (2H, m) 
MASS (APCI) : 596 !Mfi; (free) 
Anal. Caicd. for C 3 1 H 35 F 6 N 3 C 2 -2KCi-i . 7H,0 : 

C 5 3.25, H 5.82, K 6.01 
Found : C 53.28, H 5.97, N 5.80 

Example 5q 

The following compounds were obtained according to a 
similar manner to that of Example 58. 

2 5 

;i ; ;2R) -1- • 3, 5-5is i tri f lucrcmethyi ; benzoyl ; -2- (3, 4- 

dimethyibenzyi) -4- [4- ( 2-methoxyme thylmorpho 1 ino ; -2- 
butynyi 1 piperazine dihydrochloride 
mp : 150-165°C 

30 ia]§ 8 - 4 : -5.36° (C=0.7, MeOH) 

I?. (Nujol! : 2300, 27CC-24CC, 1 640, 1430 cm" 1 

NMR (DM3C-d £ , 5; : 2.00-5.22 ;2SH, m) , 3.2 5 ■ 3H, s), 

c. 50-6.20 (6H, m) , 12.20-12.40 (2H, m) 
MASS (APCl! : 626 (M+i; (free) 

3d Anal. Caico. for C^H ? T?;K,Or2H0:-H^0 : 



7 0 



BNSDOCID: <WO 9722597A1_I_> 



WO 97/22597 



PCT/JP96/03641 



C 53 . 64, K 5.7 7, N 5.86 
Fcur.c : C 53.60, H 5. 94, N 5.6" 

[2) i 2R; -1- f 3 , 5-3is ( rrif iuoromechyi ) benzoyl ] -2- { 3 , 4- 
5 dirr.er.r.yiceriZyi ) -4- [ 4- { 2- f luoromerhylmorpholino } -2- 

imrynyr 1 piper az me di hydrochloride 
pc : 175-iS0°C 

[ai? 3 - : -8.75 c ;c=0.7, Me OH) 

IR (Nujol : : 33C0, 2700-2400, 1 635, 1500 cm" 1 
10 MHR (DKSO-G^, 5): 2.00-5.22 (2 Sr., rr; , 6.50-S.20 (6K, itO 

MASS (APCI ) : €14 IM-rl) (free; 
Anal. Calc::. for C : , H 3 . R^ 3 0 : -2HCI*H 2 0 : 

Z 52.65, H 5.44, N 5.96 
Fcuna : 3 52. 82, H 5.45, N 5.74 

i. 

:3; -:2R) -1- [ 3, 5-3is i :r i f moromerhyl ) benzoyl J - 2- (3, 4- 
ciirrie try Ibenzy 1 ; -4- [4- ( 3 , 3-dime zhy Irr.orpholir.o ) -2- 
buu yny 1 j piperazme di hydrochloride 
mp : 1S0-190 C C 
20 ia]g S * 3 : -7.24 3 {C=1.05, MeOH ; 

IR (Nujcl; : 3300, 2700-2400, 1635 c~~ ~ 

NMR fDMSO-d-, 5; : 1.30-1.40 (6H, mi, 2.00-5.22 ;25H, 

is), 6.60-8.20 <6H, m) , 12.05-12.20 (2H, mi 
MASS iAFCI) : 610 (M+1H; (free: 
25 Anal. Calc:. for C 22 ^:<i ~ 6 N 3 0 2 "2HCl-2 - 5H 2 C : 

C 52. 32, H 6.09,. N 5.68 
Fcunc : C 52.84, H 5.69, N 5.78 

(4! : 2 R ;■ - 1 - ; 2 , 5-2:5 (:r: f lucrornerhy 1 • benzoyl j - 2 - ( 3 , 4 - 
30 dimemy ibenzyl ) -4- [ 4- ( (2S ) -2-merr.oxyme thy Ipyr roi id mo ) - 

2 -bur yny I ] piperazine di hydro chloride 
r.p : 195-197°C 

[a]g 8 * 4 : -19.79'' (C=0.7, MeCH) 

IR (Nujol; : 3450, 2700-2400, 1640, 1450 cm" 1 
25 NMR -DMSO-dg, 5: : 2.00-5.22 ;23H, ~:, 3.22 (3H, si, 
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6.5C-S.20 (6H, m5 , II. 50-11. 70 (2H, m) 
MASS i'APCI) : 610 (M+l? (free) 
Anal. Caicd. for C 32 H 37 F 6 N* 3 0 ? -2HCI\2H 2 0 : 

C 53.49, H 6.03, N 5. S5 
Found : C 5 3.66, K 5.73, N 5.8 2 

; 5) v2?. ; -i-;3,5-Bis{ t ri f iuorcmethy I ) benzoyl ' -2- ( 3, 4- 

a:^.e:::ylbep.-yl ) -4 - [ 4 - { 3 -rne chox yn\et nyl^orpho 1 i no } -2- 
ouzynyijpiperazine dihyarocnioride 
mp ; 14C-i55°C 

Ccc j 2 S - - : -7.22= (0 = 0.63, MeCH; 

IR iN-jOl. : 3 300, 2 7 :0-2400, 1 63 5, 1440 cr:.~~ 

MKR ,TKSD-a g/ 5) : 2.00-5.22 (23H, xj , 3.22 <3K, s) , 

6.50-3. 20 (6H, m; 
.MASS :A?CI; : 626 (M+l} (free) 
Anal. Calcd. for C 32 K 3 7 F -\ T 3 0 3 -2HC^ : 

C 52.32, H 5.90, N 5.7 2 
Found : C 52.33, H 6.11, N 5.4 3 

Fx a mo lp 6 0 

A mixture of (2R) -1- [3, 5-bis [trif lucromethyl > benzoyl ] -2- 
( 3, 4-dirtetnyibenzyl ) piperazine (0.38 o ; , potassium carbonate 
:0.42 c), 3- ; 2-pyricy I ) -2-propynyi chloride hydrochloride 
•1.9 mi; ana smal 1 anoun: of potassium iodide in N,N- 
dimethyi f ormamide (10 mi; was stirred for 2 hours at 40°C. 
-he mixture was poured into water and extracted with ethyl 
acetate. the extract was washed with brine, dried over 
magnesium, sulfate and evaporated under reduced pressure. The 
residue was purified by column cnr omatography on silica gel 
using etnyl acetate as eiuent and treated with 4>J hydrogen 
chloride in ethyl acetate solution to give ( 2R ) - I - [ 3 , 5- 
bis : t r 1 1 iucromethyi ) benzoyl ] -2- (3, 4 -dimethy ibenzy 1 ) -4- [ 3- ( 3- 
pyriciyl ; -2-propynyl j piperazir.e dmydrc chloride (0.26 g) . 
mp : 14 0-150°C 

ictjg 8 - 4 : -10.12° ;c=C.a, KeOH ) 
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IP, (Nujoi) : 3300, 2700-2400, 1630, 1450 err." 1 

NMR (DMSO-g 6/ 5} : 2.00-5.22 ( 17H, m) , 6.50-8.20 (SH, 

m) , c .70-8 . 85 (2H, n) 
MASS ;A?OI; : 560 (M+l (free) 
Anal . Calcd. for C 30 H 27 F 6 N 3 C-2HCl-2 . 3H 2 0 : 

C 52.76, H 5.11, N 6.15 
Found : C 52.74, H 4.96, N 6.05 



'■amp i 



A mixture c: { 2 ?.) - 1 - ; 3 , 5 -bis ; - r i f 1 uorome t hy 1 '< ben:c y 1 ] - 4 - 
i ( E } -4-chicrc-2-butenyl] - 2- { 2 -napr.rr.y_rr.echy I "j piperazine (300 
mq ) , thiomorcholine {-0.054 ni^ and powdered potassium 
carbenace -1100 mg) in cry ace :oni t r i le : 3 mi } was neated a: 
3G C C for 1 C r.curs. Additional, potassium carbonate (100 r.c ) 
and tniomcrphciine {0.054 ml; were added and then the 
resulting mixture was further heated at the same temperature. 
After 2 hours, the reaction mixture was cooled and then 
filtered. The filtrate was cencentra tec under reduced 
pressure and the resulting residue was purified hy column 
chromatography on silica gel using a mixture of 
dichlorome thane and methanol (40:1). The obtained product 
was dissolved in ethyl acetate and treated with 4N hyarogen 
chloriae in ethyl acetate {0.6 mi) to qive {2R)-I-[3,5- 
ois { trif iuoromethyl) benzoyl 1-2- ' 2-naphthyimethyi ; -4 - • (E) - 4 - 
tniomorpnol mo-2-butenyi ) piperazine dihydrochic r ide (190 rr.g ; . 

mp : >2 3 0°C 

. -ij.50° {0 = 0.5, MeOH) 

I R (Nu^cl: : 3650-3100, 2410, 1 640, 1274 , 1130 crO" 

NMR ;DMSG-d 6 , 5; : 2.55-5.30 -;2IH, m: , 5.00-6.30 (2H, 

m) , 7 . 0C-S . 20 ' 1CH) 

MASS : 622 (M-i; (free) 



Example 62 

The following compounds were obtained according to a 
similar manner :o tnat of Example 61. 
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( 1 ) : 2R) -I- i 3, 5 -Bis f urifluorcmethyl ) benzoyl ] -2- 12- 

naphthylmechyi) -4- [ (E) -4-morpnoimo-2-butenyl ] piperazins 
d: hydrochloride 
mp : >2 3 0°C 

:cc]F ; b - ■ : -16.60° (C=0. 5, MeOH ) 

IR ;N-:o, ; ; 3600-3100, 2450, 1 639, 1273, 1130 C nT 1 
NMR ;DMSO-a 6/ 5; : 2.30-2.30 ;21H, m ; , £.10-6.3*; ;2K, 

m; , 7 . 00-3 . 25 ( 10H, m; 
MAS S : 5 0 o { M-r 1 ; : f r e e < 

'2!- { 2R ) - 1 - i 2 , 5-£is - r i f 1 uo rome thy i } oenzc yi ; - 2- f 3 , 4 - 
cimetnyioenzyi } - 4- f {£} - 4 - z hi crr.o r phoi inc-2 - 
buzenyiipipe ratine d:hycroch .or ide 
r.c : >2 2 0 J C 

[a]5 3 - 8 : 5.20° (7=0.25, DMSC) 

I?. (Nuici) : 3G03-31C0, 2450, 1642, 1274, 1130 cm" 1 
NM7 (2MSO-a 6 , c; : 2.10-5.10 (27H, rrO) , 5.90-5.30 ;2H, 
m; , 6.65-7.05 (3H, r.) , 7.57 {2H, si, S.05 {IH, s) 
MASS : 600 (M-l) 'free> 

Examcle 63 

A -::<:ure cf (2?/- -1- ;*3, 5-bis : t ri fiuoromethyl ) benzoyl ] -4- 
fZ) - 4 - on i c r o - 2 -outen y 1 ; - 2- ( 3 . 4 -dimezhyibenzyi ) piperazine 
■450 mg) , 5, 3-dimethyimcrphciine nydr ochior ide (130 mg ) anc 
powdered potassium carbonate (350 no ; in dry ace toni tr i le ; 5 
mi , was heated ao reflux temperature for 3 hours. Additional 
potassium carbonate ; 5 50 mg ) and 3 , 3-dimechyimorphol ine 
hydrochloride ;'130 mg) -were added ano then the resulting 
mixture was further heated at reflux temperature. After £ 
r.ours, one reaction mixture was cooled and then filtered. 
The filtrate was concentrated under reduced pressure and the 
resulting residue was purifiec by column chromatography on 
silica gel using a mixture cf dich icrome thane and methanol 
^50:1; . The obtained product was dissolved in ethyl acetate 
and treateo with 4N hydrogen chloride in ethyl acetate 
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sol union tc give ' 2R) -1 - [ 2 , 5-bi s { t ri f luorome thyl ) benzoyl ] -2- 
; 3, 4-cimethyibenzyl ) -4-[(E}~4-(3, 3-dime thylmorpholi no) - 2- 
buteny 1 j piperazme dihycro chloride (370 mg) . 
-c : >2 3 0°C 
5 lajS 5 ' 5 : -11.70° (0 = 0.5, MeOH; 

IR (Mu;;ci^ : 3400, 2450, 1639, 1274, 113C cm" 1 
MMR ( DMSO-G - / 6) : 1.34-1.40 (6H, m) , 2.10-2.18 (on, 
m; , 2.~ : 0-5.20 (15H, mj , 6.10-6.20 (2H, n) , 6.65- 
5 . 30 (6H, m) , 11.20-12.00 ;2>:, rr/.' 
10 MASS : 612 (M-ri) (free) 

Example 6- : 

A mixture of ( 2R ; - 1 - ; 3 , 5-c is ( t r i f luorcmezhy 1 ; benzoyl' -2- 
;3, 4-dimezoyibenzyi ) piperazine (1.0 g) , fI;-l,4-dichicro-2- 

15 buter.e <0.21 mi} and powdered potassium carbonate {0.4 g } m 
cry acetonitnie (10 ml; was heated at 5C°C. After 4 hours, 
the reaction rr.ixiure was cooled and then filtered. The 
filtrate was concentrated under reduced pressure and the 
resulting residue was purifiec by column chromatography on 

20 silica gel using a mixture of toluene and etny.1 acetate (4:1; 
tc give (2R)-l-:3,5-bis ( t r i f luc r ome thy 1 ) benzoyl ] - 2- (3, 4- 
dimethyibenzy. ) - 4- f (£) -4-chloro-2-butenyl jpipe ratine (0.53 g) 
as an oil. 

IR {Neat} : 3460, 1636, 1272, 1125, 900 crO- 
25 NMR :CDCi^, 5: : 2.00-5.20 (19H, m) , 3.75-6.00 (2H, 

m) , 6 . 60-8 .00 ( 6H, x) 

MASS : 53 3 (M+ 1 ) 
£xamcle fo 

30 The following compound was obtained according to a 

similar manner to that of Example 64. 

(2R) -1- • 3, 5-Bis ( cr i f iuoromethyl } benzoyl] - 2- 2- 
naphthyimethyi } -4 - [ (E) - 4 -ch lore- 2 -butenyi ] piperazine 
35 IR (Neat; : 1637, 1273, 1126," 900 cm" 1 
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NMR fCDCi 3 , 5) : 2. 05-5. 20 <13h, n) , 5.30-6.00 (2K, 

m) , 7 . 10-8 . 10 ( 10H, in) 

MASS : 555 (M+l) 
^x~mple €6 

A mixture of ( 2R ) -I - [ 3 , 5 -bi s i z r i f I uoromet hy 1 } benzoyl ] -2- 
; iH-mdci-2-yimethyl ) - 4- { 3 -me thy 1 suit cr.yicxyprcpy 1 ) piperazine 
(150 mg! , 4-aminomorphoime {36 mg) and cr lethylamme {52 ir.g) 
in dry methanol {5 mi ; was refluxed for 2 hours. The 
reaction mixture was concent rateo unoer reduced pressure and 
the resulting residue was car:::ionec between ethyl acetate 
and aqueous sodium hydrogen carbonate solution. The organic 
_ayer was washec with brine ana cried over magnesium sulfate. 
After evaporation of the solvent, the residue was purified bv 
cciumn chrcmatcgraphy on silica gel using a mixture of ethyl 
acetate and methanol (10:1; to afford an oily product, which 
was treated with 4N hydrogen cnicride in ethyl acetate 
solution (0.5 mi; to give ( 2R ) - 1 - [ 3 , 5 -bi s ( t r i f iucromethyl ) - 
oenzoyl : - 2- ' 1 H- indci- 3 -vine t nyi : -4 - [5 - ; mcrphc lino ammo ) - 
propyl ; pipe raz me dihydrochieride : 5 3 mg;. 



IR :Mu:oi; : 23CC, 2500, 1630, 1420, 1275 cm" 1 

MMR :DM30-d e , 5; : 2.00-5.24 (23;-:, m} , 6.60-S.23 (SH, 

m; , 10.94 {IK, s) , 11.50 ; IK, br s) 
MASS : 598 (M+l; (free; 

Example ?,i 

following compounds were obtainea according to a 
similar manner to that of Example 6c. 




-1- ; 2 , 5-3is ( tr i f iucrome thyi ) b enzoyi j -2- ( IK-indc 
yime tny 1 ; -4~ [2 - ( ci s-2 , 6 -dime thyimorphci ino ) ethyl ] - 
piperazine di hydro ch icrice 
:0t]S C : -2.60 c (0=0.5, MeCH; 



IR 



2500, 



1 64 C , 



1280, 1175, 



1130 cm" 1 
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MMR ,'DMSO-dg, 5) : 1.55 (6H, r.,, 2.52-5.20 (19H, m) , 

£.60-3.24 (SH, m) 10.95 (IK, s) 
MASS : 597 (M-rl) (free; 



; 2 j { 2R) - 1- [ 3 , 5-5is ( zr if iuorcmeihy 1 ; benzoyl ; -2- { lH-indol-3- 
y imet hy 1 } -4- [3 - (cis-2, 6-airne tny imcrpnoi ;no i propyl j - 
piperazine dihydrochlcr iae 

[a] : -5. 2C C {0 = 0.5, Me OH) 

IR ;>:;"ol' : 3350, 2600. 16<i0, 1280 zrr~~ 

NMR fDMSC-d 5 , 5) : 1.20 (cH, rr: ; , 2.03-5.20 (21H, rn ) , 

6.63-8.32 { 8H, , 10.94 { IK, si 
MASS : 611 (M-l) (free- 



•3) ;2?.; -1-^3, 5-Bis ■: cri flue rome thy 1 } benzoyl ; - 2- ( 3 , 4- 
15 dirr.e z n y Ibenz y 1 ) - 4 - [ 2 - ( 1 - lmidazc ly 1 - ethyijoiperazme 

dihydr och lor ice 

[a]? 1 : -16.20° (0 = 0.5, MeOH) 

IR (Mujoi ; : 3350, 2700, 2575, 1640, 1430, 1280, 1170, 
1130 ciz" 1 

20 MM?' ;0MSC-d 6 , C) : 2.04-5.20 (13H, m) , 2.09 (3K, 5:, 

2.16 :3H, s;, 6.55-8.22 < SH, mi, 9.29 (IH, 5} 
MASS : 539 {M-rl) (free; 



(4) (2R) -1- [3, 5-3 is ( zri f luoromezhyl ■ benzoyl } -2- (3, 4- 

2 5 dimez hyibenzyi ) ~4~ [2- ( mcrphol inoarz ino > propyl jpiperazine 

dihydrocn^oride 

:aj^ C : -14.10° X=0.5, MeOH ) 

1R -Xujol; : 3350, 255C, 1640, 1430, 1280 ci?' 1 
NMR (DM50-d 6 , 5) ; 1.97-5.14 (23H, m) , 2.10 (3H, s) , 
30 2.18 (3H, s) , 6.64-6.24 (6H, m) , 10.92 (1H, br s) 

MASS : 5 S" 7 (M-rl) (free) 

( 5 ; { 2R; - I - 3 , 5-Bis ( zrif 1 uo rome thy 1 ) benzoyl ] -2- ( 3 , 4- 

aiziezhyibenzyl ) - 4- [2 - : 3 - p y r 1 a y I rr. e z h y lamina ; ezhyi j - 

3 5 p 1 p e r a z i n e irihyarocnlcrice 
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^ctjj 1 : 3.50' (0 = 0.5, MeOH) 

IR (Nuioi; : 3400, 2600, 1640, 1430, 1280, 1170, 
1130 cn" 1 

NMR <DMSO-d 6 , 5) : 2.0^-5.20 (13H, m) , 2.10 (3H, s), 
2.1? (3H, s;, 4.30 (2H, si, £.60-5.09 (10K, m) , 
10.32 {IK, br s) 

MASS : 373 (M-l = { free! 

(6) (2R) -1- ;3 7 5-3is ; ~rif luorcmechyl ; oeczoyl ; - 2- ;3, 4- 
dime :r:viber:zyi; - 4- ( 2 - hcr.oT.o rcno 1 : no e : h y 1 ) piperazine 
din yd rcchlcride 

: -9.9C 5 (C-0.5, MeOH; 
IR :Nu:ol) : 3400, 2 600, 2450, 1 640, 1430, 1260 cm* 1 
NME ;rMSC-d 6 , 5; : 2.04-3.17 [23H, m) , 2.10 f3H, s) , 

2.18 {3H, s) , 6.62-0.26 ;6H, 
MASS : 572 ifreei 

(7) ( 2R; - 1- ; 2 , 5-3is ■! cr i f lucrome-hyl )benzoylj-2-(3,4- 
dime tnylbenzyl ; -4 - ( 3-horrio:riorphol iricprcpyl ) piper az ine 
din yaroch i c r i de 

iO.]^ : -10. 0 C ;C = C5, MeOH } 

IR (Nujol; : 3400, 2600, 1635, 1.430, 1260 cnT 1 

KM?. {DMSO-a 6 , 5, : 1.72-5.20 (2SK, m> , 2.10 (3H, s), 

2.16 (3H, s), 6.62-8.24 ;6H, ~J 
MASS ; 53 6 .(M^i; (free) 

(3- ; 2R ] - _ - ; 3 , 5-3is--rifiuc romethyl ) benzoyl ; - 2- ( IH-iritic I - 3- 
ylrr.e - hyl ; -4 - ' 1 inopropvl ) picer azme 

di hydrochloride 
'lo-]k : : -5.5C C (O0.S, MeOH; 
IR (Nujol; : 3300, 2650, 1640, 1275 era" 1 

K"MR (DMSO-d 6 , 5; : 1 . 90-5.23 (25K, rr.) , 6.62-3.34 (8H, 

ir») , 10.95 { 1H, 5 ) 
MASS : 597 (M^; (free; 
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(9) (2 R) - .1- [3, 5-5 is ( z r i f iuo rcme thy i ) benzoyl 1 - 2- (3, 4- 
dichiorobenzyl ) - 4- [3 - { 4 -acet ylpiper idino ) propyl] - 
pi per a z me dihydro chic ride 
fa]g C : 2.20° (O0.5, Me OH ! 

IR fNujoi) : 3350, 2650, 1700, I63C, 1275 cm" 1 

NMR (DMSO-dg, 5) : 1.69-5.21 (24K, m) , 2.16 (3H, s) , 

6.97-3.36 :6H, m) 
MASS : 652 (M; (free: 

f 10 ) ,'2R> - I- ■ 3 , 5-Bis ■ z r if iU3rc-e:hyi ; benzoyl j - 2- f 3, 4- 
dimetnylbenzyl; - 4- [3- ( 4-ice:yipiper:cino) prcpyi j - 
piperazine dihydro chioriae 

;au v : -ii. so* 1 ' :c=j.5, Mean; 

IR (Nujcl; : 3425, 3375, 2500, 1*^05, 1640, 1275. cm" 1 
MMR (DKSO-c e , 5; : 1.67-5.20 (24H, n; , 2.16 (6H, s; , 

2-15 ; 3H, s; , 6.62-8.25 (6H, m) , 10.50 {1H, br s) 

11.49 {IK, br s; 
MASS : 612 (M-l ) [free) 

;li; (2R>-I- [3, 5-Bis ; zri flue romethyi) benzoyl i -2- (3, 4- 
dichi z rcbenzy 1 / -4- • 2 -mcrohc 1 i noe th y 1 i piperazine 
cihyarochioride 

ia=5 C ; 6.10" (C-0.5, Me OH ; 

IR :.\'u:ci; : 3250, 260C, 1 630, 1270 cm -1 
NMR .fDMSC-dg, 5- : 2.14-5.16 (21H, m) , 

6.93-8.27 ; 6H, m) 

MASS : 598 (K) (free; 

;12; f IR) -1- r 2, 5-3 is ■: r r i f iucro- ethyl } benzoyl ] -2- (lK-indzi-3- 
yirr.ethy 1 ; - 4- [ 5- .; 4 -me thoxypiper i cmo ) propyl j piper a z me 
d i n ydr c chloride 

[otj*" : -6.70° ;c=C.5 / Me OH ) 
IR (NUjCl; : 3300, 2550, 1625, 1270 cm" 1 
NMR (DMSO-d^, 5) : 1 . 57-5 .20 (24H, m) , 3.27 (3H, s), 

6.60-S.23 (SH, m) , 10.95 ;1H, sj 
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MASS : 611 (M-r-I) (free) 

; 13 ) ( 2 R ) - 1 - [ 3 , 5 - E i s ( tr i i luorcmethyl ) benzoyl < -2- ( 3, 4- 
dime thyl benzyl) - 4 - [ 2 - [N- ( 2 -me zhoxye thyl } -N- 
nethylarzinoj ethyl ] piperazine dihycrochlcride 
mp : 222°C (dec.) 

[<*] £ 3 : -12.50° :O0. 5, Me OH } 

IR 'Nujol) : 3380, 2400, 1644, 1275, 1130 cm" 1 
MMR (DMSO-dg, 5) : 2.0-2.3 (7 H/ rr.) , 2.88 (3H, s) , 3.3: 

(3H, s), 2.3-5.3 U8H, rt\) , 5.6-S.3 (6H, n) 
MASS : 550 (M+I) (free; 

'1 -: : :2Ri - - : 3, 5-3is ■: :r if iueromezhyi ;• benzoyl ] -2- ; 3, 4- 
dirue thylbenzyl ) - 4- f 3- (hexamethyieneizr.i no) oropyi j - 
p i pe r a z i r e d i h yd r o c h ioride 

l^]D C : -11.70° (0=0.5, Me OH ; 

IR /Mean) : 3400, 2600, 1640, 1430, 1230 cm" 1 
MHR ;DMS0-d 6 , 6) : 1.45-5.20 (27H, mi, 2.10 <3H, sj , 

2.19 (3H, s) , 6.67-8.23 (6H, 
MASS : 584 (M-rl) [free) 

dr.) ;2R/-l-[3,5-Bis (rriflucromechyl) benzoyl j -2 - ( 3 , 4 - 

cimei-ylbenzyi] -4- f2- { 4 -py r idy Ire cny 1 amine ) ethyl] - 
piperazine zr ihydrochl or ide 

ice] g~* : -0.20° (0 = 0. 5, MeOH) 

IR ^Nea:: : 3400, 2500, 1640, 1450, 12S0, 1175, 
1130 cm" 1 

NKR (DM30-c 6 , 5} : 2.10 (3H, s) , 2.18 ;3H, s), 2.64- 

5.20 (13H, m; , 4.16 .;2H, s), 6.40-3.97 (10H, rz; 
MASS : 579 (M-l) (free) 

d£) (2R)-:-:2,5-3is ( t r i f luc r orr.e thyl ) benzoyl] - 2- ( 3, 4- 
dimezhyibenzyl} -4-f3-d,2,4-triazcI-3- 
yl ami no) propyl ] piperazine di hydrochloride 
lot] 5^ : -10.50° {0=0.5, MeOH) 
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rp. (Nea:) : 3075, 2700, 1675, 1640, 1430, 1280, 1170, 
1130 err' 1 

NM?. ;DM50-d €/ 5) : 2.05-5.20 ;25H, mj , 2.09 (3H, s) , 

2. IS (3K, si, 6.60-3.34 (9H, n) 
MASS : 569 (M+l) (free) 



Examole 6 8 

A fixture of { 2R) - 1 - [ 3 , 5 -bis ( t r i f iuorome thy 1 ) benzoyl j -2 • 
: 2-r.a chthvircethy 1 ; piperazine ;300 mg, , ' ~ : h : omc r p ho 1 1 r.o - 2 - 
10 bucynyl chloride hydrochloride (170 mg } and powdered 

potassium carocnaue ;210 mg! in dry acetoni t r lie (3 mi) was 
refiuxed for 7.5 hours in the presence of potass lum iodide 
;2C mg; . The reaction mixture was cooled ana then filtered. 
Tne filcrace was concencra ceri under reduced pressure ana the 
15 resulting residue was purified by column chromatography on 
silica gel using a mixture of ethyl acetate and methanol 
(50:1;. The obtained produce was dissolved m ethyl acetate 
and created with A M hydrogen chloride in ethyl acetate 
solution (0.6 ml) to give (2R) -1- [ 3, 5-bis ( trif lucromethyi ) - 
20 benzoyl ] -2- ■: 2 -naphthy ime thy 1 ;• -4- (4-thiomorphoiinc-2-butynyi > - 
piperazine di hydrochi c r ide {300 mg; . 
mp : 152-156°C 

[a)f/ : -47.30° (0=0.5, MeOH ) 

IR (Nujoi) : 3350, 2500, 1637, 1275, 1125 cm* 1 
25 NKR (DMSO-d g/ 5) : 2.70-5.30 (21H, mi, 

7.00-3.20 (10H, m) 
MASS : 620 (M-l: (free: 

Example 69 

30 A mixture of ( 2R ) - 1 - [ 3 , 5-bi s ■ t r i f 1 uoromethy 1 } benzoyl ] - 2 - 

{ 3, 4 -dimethylbenzyl ) -4- ( 4 -chicro-2-butynyl ; piperazine (200 
mg) , 1 - cyciohexyipiper azine (63 mg ) ana powdered potassium 
carbonate (210 mg) in dry N, N -dimethyl f ormamide (2 mi) was 
stirred for 12 hours at room temperature. Additional 

35 1-cyciohexyipiperazme (2 5 mg) was added and after 2 hours 
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the reacnicr. mixture was poured into water (20 ml) and 
extracted with ethyl acetate. The organic layer was washed 
with brir.e and dried over magnesium sulfate. After 
evaporation of the solvent, the resulting residue was 
purified by column chromatography on silica gel usina a 
mixture of dichlorome thane and methanol (30:1). The obtained 
product wa.? dissolved in ethyl acetate and treated with 4M 
hydrogen chloride m ethyl acetate solution (0.6 mi) tc give 
;2Rj -1- r 3, 3-cis • tri f iuoromeuhyl ) benzoyl ; -2- I 3, 4- 
dimethyibenzyi)-4-f4- (4-cyciohexyipiperazih-i-yi) -2- 
butynyl j piperazine t r ihydroch lor iae (220 mg) . 
mp ; 175-19G°C 

[ci] =p - - : -7.20° (C=C. 5, Me OH ; 

IR =Nu:ci) : 337Q, 2750-1920, 1632, 1275, 1126 cm*" 1 

OMSO-d 6 , 6; : 1.02-5.20 <3&K, m) , 6.60-8.30 (£H, m) 
MASS : 664 (M-l> (free; 



^x^mple 70 

Potassium carbonate (IB" 7 mg) and 2- ; chioromechyi } - 
pyridine nydrochicr ide (SI mg; were added :c a solution of 

;2R) -1- [2, 5-cis ( tri fi uorome thy 1 j benzoyl ] -2 - (3, 4- 
dimethyicenzyi ) piperazine -200 mg } in N , M-dime thy 1 f ormamide 

(4 ml: at room temperature with stirring. After 2 hours, tne 
reaiticn mixture was poured into water (50 ml; and extracted 
with ethyl acetate. The organic layer was washed with water 
and then dried over magnesium sulfate, and evaporated under 
reduced pressure. The obtained residue was purified by 
column chromatography on silica gel using a mixture of ethvl 
acetate and toluene (1:3; and treated with 4 M hydrogen 
chiorioe in ethyl acetate solution to afford ( 2R) -1- [ 3 , 5- 
bis ( t r i f 1 uorome thy 1 } benzoyl ] -2- ( 3 , 4 -dime thy ibenzy 1 ; - 4- ( 2- 
pyridyimethyl } piperazine dihydrochloriae (123 mg). 
[alg 2 : -28.3C° 'C=0.5, MeCH ) 

IR (Nujol) : 2360, 2560, 1640, 1273, 1130 cm~ 1 

NMR (DMSG-c 6 , 5) : 2.0-2.5 :1CH, m) , 2.6-5.S (9H, m) , 
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£.6-3.7 (10H, m) 
MAS S : 536 (M+l) (free) 

f-xamoie 7 1 

lindlar catalyst ( Pd-CaCO-.-Pb (OAc ) 2 ) (40 mg) was added 
to a solution of -2?,) - 1 - [ 3 , S-bi s ■ t r i f iuorome thy 1 ) benzoyl 1-2- 

( IH- indoi - 3-yimethyl ) -4- (4 -morpho 1 inc - 2 -bu t yny 1 ) p iperazine in 
methanol {B mi; . The mixiiure was stirred for 2 hours under 
hvdrogen at 25°C and then filtered. The filtrate was 
concentrated under reduced pressure and the resulting residue 
was cnromaccqraphed cn silica gel with dichiorome thane- 
methanol (20:1; as eiuent to give material which on treatment 
with 4N hvcrogen chloride m ethyl acetate solution afforded 

(2R)-l-[3,5-bis ( tri f iuorome thy 1 } benzoyl; - 2- ( 1H - indcl - 3- 
yimecriyi - 4- [ ; 2 ; - 4 -morpno 1 mo - 2 - bu t eny 1 ] piperazme 
dihvdrocnlc r ide '104 mg ; . 

[a]^ 1 : -0.4G° <C=0.5, Me OH } 

Z p, (Nulol) : 3700-3150, 2750-2300, 1635, 1275, 1 170, 
1120 cm" 1 

NKR ;DMSO-a^, 5) : 3.00-4.10 -:2iH, m) , 6.05-6.35 (2H, 

m, ; 6.80-8.10 (3H, m) , 10.72 ;1H, s ;• 
MAS S : 555 (M^i; (free' 

ixamole 72 

The following compound was obtained according to a 
similar manner to that of Example 71. 

; 2R) - 1 - ■ 3 , 5 -Sis ( trif iuorometnyl ) benzoyl ; -2 - \ 3 , 4- 
cimethyibenzyi ) -4- [ (2) -4-mcrpholmo-2-butenyl ] p iperazine 
d i h y d r o c h 1 c r i d e 

mp : 243-246°C 

•ajf, 1 : -5.20° {C=0.5, Me OH ; 

IR -Nujoi; : 3600-3150, 260C-23CC, 1645, 1275, 1170, 
1130 cm" 1 

MMR (LKSO-d-, 5: : 2.10-2.20 (6H, m) , 3.0-4.2 ;21H, 
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3 3 

m) , 6.05-5.35 (2H, m) , 6. 30-" .10 (3H, m) , 7.60 (2H, 
s) , 3.09 (1H, si 

The NMR speccrum cf this compound was measured 
an 90°C 
MASS : 584 (M+l) (free) 




a 



(2R)-i-[3,5-bis( tri f luoromerhyi ) benzoyl 3 - 
2- ( IH-ir.doi - 3 -y line thy 1 ) -4- { 4 -more he 1 1 nc - 2 -bu t ynyl ) piper a z in- 
in methanol (10 nil) was hydrcgena t ed :r. the presence cf ICn 
Pd-carbon {50 mg; at roorr: temperature . After completion of 
the reaction (1 nour and 20 minutes) , zh~ reaction mixture 
was filtered and then chroma tographec on silica gel with 
dicnicrometnane-methanol (20:1 ■ to give material which on 
treatment with 4N hydrogen chloride m ethyl acetate solution 

f fcrded :2R) -1- [ 3, 5-bis ( t r i f iuoromethyi ) benzoyl j -2- { 1H- 
mdoi - 7 -ylme thyi ) -4- ( 4-morphclinooutyl ) piperazme 
dihydrochior ide (165.1 mg) . 

[ol]^ : -7.10° (0=0.5, MeOH) 

I? (Nujol; : 3700-3150, 2720-2450, 1635, 1275, 1130- 
1080 cm** 1 

NMR (DMSO-a 6 , 5) : 1.70-2.00 (4H, m) , 2.95-5.20 :21H, 
mi, 6.60-3.25 <8K, m) , 10.95 UH, s } , 11. 10-11. SO 
(2H, m) 
XAS2 : 597 (K+i) (free) 

Examnl p 7 <: 

The following compound was obtained according to a 
similar manner to that of Fix amp le 73. 

(2R) -1- r 3 , 5 -Bis ( tr i f iuoromethyi ) benzoyl ] - 2 - ; 3 , 4 - 
dime thyibenzyl } - 4- ( 5 -mo rphol inopentyl ) piperazme 
dihydrochior ice 

mp : 235-238°C 

[a]^ 2 : -13.90° (C = 0.5, MeOK; 
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I?. (Nujoi) : 3500-3100, 2600, 1630, 1270, 1180-1060 cm" 1 
NMR (DMS0-d e , 5) : 1.2-2.0 (6H, m) , 2.0-2.5 (8H, m) , 
2.6-5.2 (I9H, n) , 6.6-5.3 i6H, rr.) , 11.26 (2H, rrO 
MASS : 600 (M+I) (free) 

Example 7 5 

\2R) -1- ^ 3 , 5 - B i s ( i fluor omen hyl ; ber.zcyl } -2- (3, 4- 
cimethvlbenzyl ) piperazine (200 rug) and potassium carbonate 
;187 rng; were added to a fixture of (I ; -4-rr.orpholrr.o-2- 

10 butenyl chloride nyarochior ice (105 r.c ; and acetorn triie (3 
mi;. The resulting fixture was heated at reflux temperature 
under stirrinc. After 16 hours, the reaction mixture was 
evaporated under reduced pressure and the residue was 
parti tionec between ethyl acetate ana water. The organic 

15 phase was separated and wasned with crme, and cried over 

macnesium sulfate. The solvent was removed in vacuo to leave 
an en which was chroma tographed cn silica eel with 
dichloromechane-methanci (50:1) as eiuent to give material 
which on treatment with 4jT hydrogen chloride in ethyl acetate 

20 solution (0.2 ml; afforoed ( 2R} - 1 - [ 3 , 5-bi s i t r i f iuo rorae t n y 1 ; - 

benzoyl] -2- (3, 4 -dime thy ibenzy 1 ) -4- [ ( E ) -4-morpholino-2- 
outenyi ; piperazine dihydrochior ide {194 mg}. 
mp : 236-242 c C 

[ajf, 9 * 6 : -10. c c (C=0.2, MeOH) 
25 T?. iNujol! : 3350, 2900, 1645, 1275, 1135, 1170, 

1135 cm' 1 

NMR (DMS0-d 6 , 0' : 2.16 (3H, s;, 2.20 -3H, s}, 2.60- 
4.80 (19H, m) , 3.91 (4K, t, J=4.3Hz), 6.04-6.40 
{2H, m) , 6.74-7.15 (3K, it.) , 7.61 {2H, si, S.08 (IK, 
30 5) 

The NMR spectrum of this compound was measured 
at 90°C. 
MASS : 584 (M+i) ffree; 

3 5 Example ~6 
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The following compound was obtained according to a 
similar manner to that: of Example 75. 

(2R> -1- ;3, 5-Bis ( trif iuoromethyl ) benzoyl j -2- (lH-indoi-3- 
ylmerhyl )-*-[(£} -4-morphoiir.c-2-buzenyi ] piper a z me 
aihydrochlcr ice 

mp : 123-126° C 

:a]J° : -0.2° {O0.2, MeOH) 

I?. (Nujol) : 3350, 2750-2000, 1655, 1635, 1275, 1175, 
1125 cm" 1 

NM?. ;DMS0-d-, 5) : 2. £0-5. 00 ( 17H, m) , 3.89 (4H, z, 
J=4.3HZj, t. 00-6. 40 ;2H, m}, G. 70-7.50 (5H, m., 
".SO ;2H, S; , 8.03 ( 1H, s) , 10.74 ( 1H, s) 
The MMR spectrum of this compound was measured 
at 9C°C. 

MASS : 595 (Mrl) (free; 



Example 7-7 

To a szirred mixture of (2R) -1- 3, 5- 
01 s \ trif iucromeznyi ) benzoyl j -2- ; lH-indci-3-yimezhyl } - 
piperazme ;0.2 g) and 1 -me t hyl - 4 - f c rmy 1 - IH-pyrazoie -0.05 c) 
m dichlcrcme thane [2 ml; under nitrogen atmosphere was added 
sodium triacetoxyborohydride (151 mg^ az room temperature. 
After 4 hours, the reaction mixture v;as evaporated under 
reduced pressure, and ethyl acetate (20 mi) and aqueous 
sodium hydrogen carbonate solution :13 mi) were added zo zhe 
residue. The organic layer v.- as separated and washed with 
trine, driezi over magnesium sui faze anc then concentrated 
under reduced pressure. The resulting residue was purified 
by column chromatography on silica gel using a mixture cf 
etnyi acetate and methanol (50:1). The obtained product was 
dissolved in ethyl acetate and zreaced wizh AN hydrogen 
chloride in ethyl acetate solution zo give (2R)-i-[3,5- 
bis ; tri f Iuoromethyl ) benzoyl ] -2- { 1 H - i noo 1 - 3 - y ime t h v 1 ) -4 - [ ; 1- 
methyl- lH-cyrazol-4 -yi ) methyl ] piperazine hydrochloride ; 1 54 
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mg i . 

mp : 122-1 3 6 °C 

fr/ji 8 ' 5 : -S.50 3 (C=0.3, MeOH) 

IR fN'ujol) : 3350, 2750-2000, 1655, 1640, 1275, 1175, 
5 1125 cm' 1 

NMR (DMSO-dg, 5) : 2.SC-5.20 (14H, m) , 6.50-8.30 (10H, 

mi, 10; 90 (1H, s), II . 40-11 . 90 (1H, br s) 
MASS : 550 {M+2) (free) 

0 Example 7 8 

A mixture of ■; 2 R ) - 1 - [2 , 5 - b i s ( z r i f luorome thyl j benzoyl] - 2- 
(3, 4-dimethy Ibenzyl ) -4- "2- (mezhylsuifonylcxy) eihyl ) piperazine 
(200 mg ;■ , 2 - ethoxye thyiamine ^0.044 ml; anci t nethylamine 
(0.09B ml ) ;n acercni:r ile {5 ml) was reflux ed for 1.5 hours. 
5 The reaction mixture was concen: raced under reduced pressure 
and che resul:mg residue was partitioned between ethyl 
acetate and aqueous sodium hydrogen carbonate solution. The 
organic layer was washed with brine and dried ever magnesium 
sulfate. After evaporation of the solvent, the residue was 
0 purified by column chromatography on silica gel using a 

mixture cf di chiorome thane and methanol (20:1) to afford an 
ciiy product, which was cissolved m ethyl acetate and 
treatea with 4 N hydrogen chloride in ethyl acetate solution 
tc give (2R) -1- [ 3, 5-bis ; tri f luorome thy 1 j benzoyl] -2- (2, 4- 
zime thy I benzyl } -4- f 2- i 2-e thoxye thy 1 amino ) ethyl ] piper az me 
dinydrocnlcrice (64.5 mg) 

[a]^ 2 : -5.70 c (C-0.5, MeCH } 

IR (Neat) : 2400, 2650, 1640, 1430, 12S0, 1170, 1I5C, 
900 cm' 1 

NMR (DMSO-b 6 , 5; : 1.63 !3H, m) , 2.0-2.30 (6H, m? , 

2.6-5.3 (20H, m) , 6.6-8.3 (6K, m) , 9.2-9.6 (IK, br 
= ; , II. 2-11. 6 (IK, cr s> 
MASS : 560(M+I) (free) 

Preparation S 
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To a mixture of N- (tert-butylcarbonyl } -4-fiuoro-D- 
phenyiaianine (5.25 g) , N-benzyigiycir.e benzyl ester 
hydrochloride (5.41 g) and tr le thylamine (9.04 ml) in 
dichioromethane (50 mi) was added 2-chloro- 1 -me thyipyr idiniui 
iodide (3.21 g) at room temperature, and the mixture was 
stirred for 2.5 hours. The mixture was evaporated under 
recucec pressure, and the resulting residue was dissolved 
into ethyl acetate. The ethyl acetate solution was washed 
with diluted hydrochloric acid, saturated sodium hydrogen 
carbonate aqueous solution and brine successively, and cried 
over magnesium sulfate. After evaporation of the solvent, 
tha resulting residue was chroma to gr apnea on a silica gel 
using a mixture of toluene and ethyl acetate as an eiuent tc 
give (2R; -N-oenz yl-N-benzyioxycarbonyimethyi-2- (tert- 
buzoxycarbonyiamino ) - 3- (4 - f iuorophenyi ) prcpan amide ' 9 . 52 g) 
[a]5 3 - c : -9.10° (0=0.5, MeGH; 
IR (Nujoi) : 3350, 1735, 1680, 1650 onT i 

NMR (DMSO-d 6 , 5) : 1.24, 1.30 {9H, 2s), 2.70-2.90 (2H, 
m; , 3.35-4.80 (5H, m; , 5.12 {2H, d, u=3.2Hz), 6.95- 
7.45 : 1 4H, m; 

V.A5S : 521 fM-^l) 

Preparation. 9 

To an ice-cooled solution of { 2R ) -N-benzyi -N- 
cenzyloxycarbonyimethyl-2- ( terc-butcxycarbonyiamino) -3- ; 4 - 
f iuoropnenvi ) propanamide (9.46 g) m cichiorome thane (55 mi) 
was added 4M hydrogen ciuonae in cicxane solution (54.6 mi } 
The mixture was stirred at the same temperature for 15 
minutes and az room temperature for one hour. After removal 
or solvent by evaporation, excess aqueous sodium hydrogen 
carbonate solution was added to the resulting residue. 
The mixture was warmec at near 5 0 c C for several minutes and 
the resulting precipitates were collected by filtration and 
washed with water and dried in vacuo to give : 3R) -1 -benzyl -3- 
; 4-f iuorobenzyi ; piperazine-2 , 3-dione ;5.00 g } 
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[a]5 7 - 3 : -2G.30 0 (C=0.5, Me OH) 
IR (Nujol) : 3200, 305G, 1665, 1220 cm" 1 
NMR {DMSC-dp., 5) : 2. SO (IH, c, J=17.3Hz), 2.88 (].H, 
dd, J=13.7Hz, 4.7Hz), 3.15 (IK, ad, J=13.7Kz, 
4.1Hz!, 3.53 (IH, d, J=17.3Hzi, 4.15 (1H, d, 
•J=14.4Hz!, 4.26 {IH, m) , 4.53 (IK, d, J=14.4Kz}, 
6.6C-7.40 (9K, m) , 8.33 (IH, br s) 
MASS : 313 (M+l) 



To an ice-cooiea suspension of iitnium aluminum hydride 
ou in :5:rahyarcfuran (91 ml; was added ( 3R ) - i -benzyi-3- 
: luorobenzyi ; piperazme-2 , 5~dione (4.95 g) cy small 
portions. The mixture was stirred a: the same temperature 
for 1~ mmut.es and at room t empera cure for one hour. After 
removal of solvent by evaporation, aqueous sodium hydrogen 
carbonate solution was added to one resulting residue. The 
mixture was warmed at near 50°C for several minutes and the 
resulting orecipitates were collected by filtration, washed 
with water and dried m vacuo to give { OR) - 1 -benz y L - 3 - { 4 - 
f lucre benz vl ; pipe rat me (4.0o g ; as an oil. 
:? (Neat) : 3200, 1215 cm"* 

MMR {DMSC-d 6 , 5; : -.90 (2H, rO , 2.45-2. 90 !5H, m), 

2.30-3.45 (4H, m) , 5.95-7.35 <9H, m) 
MASS : 28 5 (M-i; 

Preparation II 

A mixture of ( 2R ) - 4 -benz yi - 1 - [ 3 , 5-bi s < t r i f 1 uorome thyl ) - 
oenzo'/i ; - 2 - ( 4 - f iucrobenzyl ) p iperazine (7.92 g ) , ammonium 
formate (2.38 g; and 10- palladium charcoal ! 0.79 g) m a 
mixed solvent of e tnano 1 (SO ml) and water (3 mi? was stirre: 
for 1.5 nours at 50 C C under nitrogen atmosphere. The 
reaction mixture was cooled to room temperature and filtered 
through Celite® pad. The filtrate was concentrated under 
reduced cress u re and the residue was dissolved into ethyl 
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acetate . The solution was washed with water and brine 
successively, dried over magnesium sulfate, and evaporated 
under reduced pressure to give ( 2 R ) - 1 - [ 3 , 5 - 
bis ;-rif iucrcmethyl) benzoyl] - 2- ( 4-f lucrobenzyl ) piperazme 
5 ; 6 . 04 g , as an oil . 

iu.}£/ ' c : -11.70° (O0.5, Me OH ) 

IR (Neat) : 3300, 1630, 1150 cm" 1 

^ i2M50-d 6 , 5; : 1.55-3.80 f6H, m) , 4.25 (IH, m) , 

r\ 90-7. 52 ! 5H, m) , " . 64 { IH, br 3), 8.12 (IH, br s ; 
10 MASS : 435 (M+i) 

Preparation 12 



l 5 



-he following compounds were prepared by a similar 
manner to ur.ac of Preparation 8. 

f I ) ( 2R) -N-5enzyl-\ T -benzyloxycaroony lrr.ethyl-2- { cer t- 

outcxycarbonyiamino; -3- 4 -me thoxyphenyi ) propanamide 
iajg 4 - c : +6. 60° (C=0. 5, MeOK) 

IP. (Meat; : 3300, 1740, 1700, 1650, 1240 cm" 1 

NMR (DMSO-d e , 6) : 1.27, 1.31 ;9H, 2s}, 2.76 <2H, m; , 

3.69, 3.70 (3H, 2s,, 3.95-4.90 (5H, m; , 5.12 (2H, 

c, J=4.9Hz), 6.70-7.36 f!4H, m! 
MASS : 533 (M+l) 

\2) ( 2 R ) -X-Benzyl-N-benzyioxycarbonyimeznyl-2- ( tert-buzox v- 
carbcnyiaminc ) - 3- ( 4- 1 r i f iuoromet hyiphenyl } propanamide 
iaj^ 6 * 4 : -9.00° (C-0.5, Me OH ) 

IR (Mujoi) : 3350, 1755, 1720, 1670, 1650 cm" 1 

NMR (DM5C-d 6 , 5) : 1.19, 1.27 (9H, 2s), 2.90 (2H, m; , 

4.00-4.75 (5H, m) , 5.12 (2H, s > , 7 .10-7 . 60 (15H, m) 
MASS : 571 (v+i) 

( 3 J (2R) -N-3enzyi-N-benzyioxycarbonyimethyi-2- { tert- 
butoxycarbonyiamino ) -3- ; 1 -naphthyl ; propanamide 
LCC ] g 7 • ; : -0.60" (C=0. 5, MeOH ) 
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IR (Neat) : 3300, 2970, 1740, 1700, 1645 cm" 1 
KMR (DMSO-dg, 5) : 1.13, 1.26 (9K, 2s), 3.20-3.50 (2K 

in;, 3.90-5. 2C (7H, m) , 7.10-6.10 ( 17H, m) 
MASS : 553 JM-rl) 

Preoar^ion 1 5 

The following compounds -ver e prepared by a similar 
rn.anr.er :o :har of Pre?ara:icr. 5. 

10 ( 1 } { 3R , - 1 -Senzyi-3- ( 4 -me t: no xy benzyl } p iperazine-2 , 5-dione 

[a]^ 7 " 5 : -36.60° (C=0.5, MeOH ;« 
IR (Nujoli : 3250, 1 680, 1640, 1245 cm" 1 

MMR :"DMSO-d-, £ } : 2.60 -1H, d, J=17.2Hz), 2.80 {IK, 
dd, J-13.6KZ, 4.7H:; , 3.09 ilH, dc, J-13.6HZ, 
15 3.3Hz), 3.46 ( 1H, d, J=17.2Hz> , 3.67 (2K, s; 4 . i: 

JIH, d, J=14.4Hz), 4.22 (IK, br s), 4.65 (1H, d, 
J=14.4Hz), 6.63 (2H, d, J-c.^Hz;, 6.93 (2H, d, 
J=S.7Hzj , 7.10-7.40 (5K, mi, 3.30 {1H, br s) 
MASS : 52 5 :Mt-1: 

■; 2 ; ;3R) - i - Benzyl- 3- ( 4 - 1 r i f luor erne zhyi benzyl i piperazrne-2, ; 
clone 

;a:g 6 - 5 : -12.00 c (C-0.5, MeOH ) 
IR -Nujoli : 5250, 1630, 1650 cm~- 
25 NTMR (5MSO-d 6 , 5} : 2.85 (1H, d, J=17.4Hz), 3 . CO (1H, 

ad, 0=13. 4Hz, 4. 3Hz:, 3.25 <1H, dd, J=13.4Hz, 
4.4Hz:, 3.59 UK, d, J=17 . 4Hz» , 4.03 (1H, d, 
J=14.4Hz), 4.35 (1H, br s) , 4.74 (1H, d, J=I4.4Hz: 
7 . 00-7 . 15 (2H, m) , 7.25-7.25 (5H, m; , 7.43 (2H, d, 
30 J=3.1Hz), 8.41 UK, s) 

MASS : 363 (M+i) 

( 3 ) ;2R;-l-3enzyi-3-( 1 -naphrnyimezhv- ) piperazine-2, 5 -axon e 
I? fMuiol] : 3250, 1685, 1655 cm" 1 
35 NMR {DMSG-d 6 , 5) : 2.92 {1H, d, j=1 7 . 2Hs } , 3.40-3.65 
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(3H, ir.) , 4.31 (3H, s), 7.03 (2H, m) , 7.29 (5H, m) , 

7.54 (2H, mi, 7.82 (IK, dd, J=6.SHz, 3.0Hz), 7.94 

(IH, m) , 8.14 (IK, m) , S.31 (1H, d, J=3.0Hz) 
MAS 5 : 34 5 (M+I) 

Precaracicn 14 

The following compounds were prepared by a similar 
manner re zhaz of Preparation 10. 

■ 1 ) ( 3R) -i-5enzyi-3- ( 4 -methoxyoenz y 1 ) piperazine 
IR (Nea:; : 3250, 1240 cm" 1 

NMR (DM50-d 6 , 5) : i. 50-2. 00 ( 4 H, m) , 2.40-2.90 (5H, 
m) , 3.30-3.50 (2H, m} , 3.70 ; 3H , s} , 6.8: (2K, d, 
J=8.6Hz), 7.07 (2H, d, J=8. 6Hz) , 7,15-7.40 (€K, mi 

MAS S : 2 97 (M+l) 

(2) (3R) -1 -Benzyl -3- ( 4 - 1 r i f iuorome t h y Ibenzy 1 ) piperazine 
[ol]^/-- : -5.80° (C=0.5, MeOH) 
IR (Near; : 3250, 2925, 2800, 1320 cm" 1 
MMR ,DMSO-d 6 , 5) : 1.72 (IH,. z, J=10.0Kz;, 1.91 {IH, 

m) y 2.55-2.95 (6H, m; , 3.30-3.50 (3H, m) , 7.15-7.25 
<6H, mj , 7.40 (2H, d, J=S . 0Hz} , 7.60 (2H, d, 

■j=s . ohz ;■ 

MASS : 333 JM-rl) 

; 3 ) { 3R ; - I - Ben.zy I - 3 - { l-naphzhy imerhy 1 }piperazine 

iajg 7 * 6 : -21 . 80 J {C=0.5, MeOH ; 

IR (Near) : 3300, 3050, 2925, 2800 cm" 1 

NMR (DMSC-dg, 6; : 1.75-2.05 f2H, m! , 2.50-3.60 (9H, 

mi, 7.10-7.55 (9H, m) , 7.77 (IH, d, J=7 . 9Hz; , 7.90 

(IH, m) , 8.12 (IH, dd, J=7.IHz, 2.3Hz) 
MASS : 317 (Mr!) 

Prepara tion 15 

The following compounds were prepared by a similar 
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manner to that of Preparation II. 

( I ; ; 2R ) - 1 - \ 3 , 5-5 i s ■ t r i flue rom ethyl) benzoyl] - 2 - ( 4 - 
me thoxybenzy 1 J piperazine 
5 [ajP- 1 : -32.60° (0 = 0.5, MeOH) 

I* (Neat) : 3300, 1630, 1280 cm -1 

KM?. (t-MSO-d 6 , 5} : 2.40-2.55 .;?K, rn':- , 3.72 (3H, s; , 

6.70-8.45 ;7H, mi 

MASS : 44 t ;M-f-i; 

{2} ;2R:-l-[3,5-5is; t r i f luoromethyl :'benzcyL]~2-(4- 
t r if i ucrcmerhyibenzyl) piperazine 

NFMR (2MSO-d;r, 5; : 2.60-3.70 (9H, mi, 7.15-7.40 (2H, 
ir.) , 7.50-" 7 .75 (4H, m), 5.12 ;IH, s) 
15 MASS : 435 (M-rl- 

(3; ■;2R;-i-[3 / 5-Bis!tri f iucrometnyi 5 benzoyl ] -2 - ( 1 - 
naphthyimethyi 5 piperazine 
[a] 2 S • 1 : -24.70° {C=C . 5, MeOH) 
20 I?. (Neat) : 3340, 3050, 2950, 2325, 1630 cm" 1 

MMR {DMSO-dg, 5): 2.50-4.33 (9H, m;, 7.10-5.55 ilCK, m) 
MASS : 467 (M^l: 

Preparation 16 

2 5 A mixture of I -methyl - 1 H-pyr a zoie- 4 - ca r box a 1 deh y de (2.0 

g; an: triethyl phesphonoaceta te (4.52 g) m \ : , N- 
cime thyl f ormamide (20 mi) was stirred under ice-cooling. 
After several minutes, sodium hydride ' 1.09 g, 60-; m miner a 
oil) was added to the mixture, which was stirred for 1 hour 

30 a z the same temperature. The resulting mixture was poured 
into ice-v:ater, neutralized with a que c us ammonium acetate 
solution and extracted with ethyl acetate. The organic lave 
was washed with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 

35 was chromacocraphed on a silica gel using a mixture of hexan 



8NSDOC!D:<WO 9722597A1_I_> 



WO 97/22597 



PCT/JP96/03641 



9 8 

and ecnyl acetate as an eluent :o give ethyl (S ) -3- { i-methyi~ 
lH-pyrazol-4 -yl ) acryiate . 

IR (Nujol) : 2975, 1700, 1635 cm* 1 

MMR (DMSG-a 6 , 5) : 1.32 (3K, c, J=7.1Hz> , 4.23 (2K, q, 
J=7.1Hz), 6.16 {1H, a, J=16.0Hz) / 7.54 (1H, s), 
7.55 (IK, d, J=lc.0Hz; , 7.69 (1H, s} 

MASS : 1-1 ;M+1 ) 



Preparation 17 

A scluricn of 2 - (Z) -3- ; 1 -methyl- IH-pyrazoi- 4 -yl ) acrvlace 
;1.04 q) in t et ranydrc fur an {50 ml was hydrcgenated over 1C 
palladium charcoal (0.2 q) at room :en;perature at 2 a cm of 
hydrogen. After removal of :a"aiys: oy filtration through 
Celite^ pad, the filtrate was concent ra tec under reduced 
pressure to give ethyl 3- { l-methyi-iH-pyrazoi-4-vi } - 
propionate . 

IR [Keaz.) : 2950, 1725 cm" 1 

NMR ;DMS0-u 6 , 5) : 1.24 (3H, z, J=7.1Kz) , 2.50 ;2H, t, 
J-7.5HZ) , 2.78 (2H, t, J=7.5Hz) , 3.8 4 (3H, s;, 4.13 
(2H, q, J=7. 1Hz; , 7.18 (IK, s), 7.31 ( IK, si 

MASS : 183 (M+l) 



Preparation IB 

To an ice-cocled solution of ethyl 3 - ( 1 -me t n y 1-1H- 
pyrazol-4-yl ) propionate ( I . C 5 g; m tet rahydrof uran (10 ml) 
was added lithium aluminum hydride (0.22 g) under nitrogen 
atmosphere. After the mixture was stirred for 30 minutes, 
water and 15" sodium hydroxide aqueous solution were added 
successively to the mixture. The resulting precipitates were 

filtered off through Ceiite®pad and the filtrate was 
extracted with ethyl acetate. The organic layer was washed 
with water, dried over magnesium sulfate and concentrated 
under reduced pressure to give 3- ; l-methyi-lH-pyrazci-4-vi ) - 
1 -propane 1 . 

IR (Meat; : 3300, 293C cm" 1 



BNSDOCID: <WO 9722597A1_I_> 



WO 97/22597 



PCT/JP96/03641 



_ u 



2 0 



2 5 



NMR (DMSO-d 6 , 5} : 1.87 (2H, m) , 2.55 (2K, t, 

J=7.6Hz), 3.63 <2H, t, J- 6 . 1Hz ) , 3.35 (3H, s), 7.16 
(1H, s;, 7.31 (IK, 5) 

MASS : 141 (M-rl) 

Preparation 19 

To a solution of oxalyl chloride {0.361 mi ) in 
dichloromet hane (10 ml 5 cooled below -65°C with a dry ice- 
acetone bath, a solution of dimethyl sulfoxide ;C381 mi; in 
d i cn i o r erne t har.e (1 ml; was added with efficient stirring over 
10 minutes. Af :er 20 minutes beicw -65°C, a solution cf 3- 
{ l-methvi-lH-pvrazel-4-yl ; -1-propanoi m dichlcrome thane (2 
mi) was added to the mixture over 10 minutes beiow -£5 J C and 
the mixture was stirred at the same temperature for 20 
minutes and tnen at -45 - -4 0 for 20 minutes. After- 
addition of triethylamme dropwise tc the mixture over 10 
minutes foiiowed by stirring for 15 minutes, IN hydrochloric 
acid solution was added to the mixture. The result mg 
mixture was extracted with a mixture of di ch lorome thane and 
methanol several times. The extract was concentrated under 
reduced pressure and the resulting residue was 
chrcmat ographed on a silica gel using a mixture of 
dichlcrome tnane and methanol as an eiuent to give 3 - ( 1 - 
methyl- IK-cyr azol-4-yi < - 1 -or opanal . 

7.?, (Neat; : 2925, 1720 cm" 1 

NMR • CMSC-d 6 , C) : 2.65-2.90 <4K, m; , 3.86 (3H, 5), 

7.17 (IK, si, 7.32 (IK, si, 9. SO (IH, s) 
MASS : 139 (M+l) 



To a mixture cf 2, 5-bis ; z r i f iuoromethyi } benzoic acio 
(4.13 g ., ana pyridine (0.041 mi: in tetrenydrof uran (12.5 mi; 
was added oxaiyi chloride (2.25 g) over 15 minutes at 22-38 c C 
and the mixture was stirred at 55°C for 4 hours. The acid 
chloride solution obtained above procedure was added to an 
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ice-cooled solution of (3R) -l-benzyl-3- (4-f luorobenzyl) - 
piperazine (4.51 g) and tr iethylamine (4.83 g) in 
dichloromethane (45 ml) under 5°C for 30 minutes. After 
being stirred for 2 hours at room temperature, the mixture 
5 was washed with water and brine successively, and dried over 
magnesium sulfate. After evaporation of the solvent, the 
resulting residue was chromatographed on a silica gel using a 
mixture of toluene and ethyl acetate as an eluent to give 
( 2R) -4 -benzyl- 1 - [3, 5-bi s ( tri f luoromethyl ) benzoyl j -2- ( 4 - 
10 f luorobenzyl ) piperazine (0.87 g) as a syrup. 

[a]§ 7 - 5 : -11.50° (0=0.5, MeOH) 

IR (Neat) : 1740, 1150 cm" 1 

NMR (DM50-d 6 , 5) : 2.00-4.40 (11H, m) , 6.80-7.50 Q0H, 

m) , 7.74 (1H, br s), 8.13 (1H, br] 
15 MASS : 525 (M-rl) 

Example 80 

The following compounds were prepared by a similar 
manner to that of Example 79. 

20 

(1) (2R) - 4 -Benzyl -1- [3, 5 -bis ( tri f luoromethyl ) benzoyl ] -2- (4- 
me thoxybenzyl } piperazine 

[a]5 8 * 0 : -21.40° (O0.5, MeOH) 

IR (Neat) : 1740, 1640, 1270 cm" 1 
25 NMR (DMSO-d 6 , 5) : 1.70-2.40 (3H, m) , 2.60-3 . 80 (11H, 

m] , 6.60-7.60 (I0H, m) , 7.65-3.55 (2H, m) 
MASS : 537 (M+l) 

(2) (2R) -4-Benzyl-l- [3, 5 -bis ( tri f luoromethyl ) benzoyl] -2 - (4- 
3 0 trif luorome thylbenzyl ) piperazine 

IR (Neat) : 2950, 2800, 1765, 1740, 1640 cm" 1 

NMR (DMSO-d 6 , 5) : 1.70-4.30 (11H, m) , 7.13 (IK, d, 

J=7.8Hz), 7.20-7.70 (1CH, m) , 8.13 (1H, d, J=7.8Hz) 
MASS : 575 (M+l) 

35 
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(3; :2R) -4-3enzyi-l- [3, 5 -bis ( ;r i f iuoroite thy I ) benzoyl ] - 2- ( I - 
naphthy 1 me thy I ) piperazine 
fajf, 7 -- : -3.70° :O0.i, MeOH; 
IR -Nujoi; : 1640 err." - 

KMR tZM50-a 6/ 6; : 2.00-4.40 :11H, m; , 7.00-S.55 (15H, 
MASS : 557 (M-I) 



:a mc ■=? 



The foi lowing compound was prepared oy a similar msnne: 
to ~hat of Example 66. 

'2? - 1 - i 2 , 5 - B i s ■: *;r i f iuorcinechyi } benzoyl; - 2- (2, 4- 
dime :r.y Ibenz y 1 ■ - 4- [3 - (ci 5-2, 6- uimethyimorphcl mo ) propyl ] - 
piperazine dih yd rc chloride 

[ajFj--^ ; -11.10° (C=C.5, MeOH 1 

I? ;Me=:i : 3400, 2550, 2450, 1040, 1430, 1260, 1175, 
1130 cm" 1 

NMR ;DMSO-d 6 , 5} : 1.14 (6H, m; , 2.05-5.24 {19H, m; , 

2.10 ;3K, s}, 2.15 ( 3H, s', 6.54-8.24 ( 6H, ~; 
MASS : 600 (M-ri; {free} 

Anal. Caicd. for C- 1 H 59 F f :N 3 C2'2HCi-2 . 35H 2 0 

C 32.06, H c .29, N 5.77 
Found : C 52.05, H 6.44, H 5.5 8 



IT 



Ixamole 82 

The following compounds were obtained according to a 



iai manner to chat of Example 23 



{ 2R • -1- [3 , 5 -3 is ; z ri f iuorome thyi )benzoylj-2-f3,4- 
dimechylbenzyi ) -4- ■ N - i 3 -pyr iayimechyi i -3-an:nopropyl } 
piper a z ire z ri hydro chic ride 
;a]^ S * 4 : -13.00° (C-0.25, MeOH; 

i:< (Neat) : 3600-3100, 2800-1950, 1270, 1125 cm~ 1 
NMR iDMSO-a^ 6; : 2.09-5.20 (24H, m) , 5.60-9.00 
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; - v.. - , m ; 
MASS : 592 (M+l) (free; 

Anal. Caicd. for C 21 K 34 FgN 4 0-3KCi-4H ? 0 : 

C 48.10, K 5.86, \ T 7.24 
5 Found : C 4''.S9, H ? . 02 

; 2 ■ ; 2?.; - : - : " 2 , 5-Bis : Tir i f luorometr.yl ,■ benzoyl ; - 2- ( 3 / 4 - 

di^eunyioenzyl ) - 4 - { N-Torphc 1 ino- 2 - ami r.oe chyl ) piperaz::: 
cihydrochloride 

1C ' ;a;J c - r : -26. SC C 00.25, MeOH ;■ 

IP 'Mear } : 3600-3000, 2 800-2000, 1630, 1274, 112 0 cieT 

N>:?. :DMSO-a 6 , 5) : 2. 02-5. 20 ;2SH, m., 0.50-8. 30 {OH, - 
MASS : 572 (M+i) (free; 

Anal. Caizc. for C 2 gH 34 F 6 N 4 0 2 -2HCl-9 /2H 2 0-I ' 4CH 3 CG 2 C 2 H=; 

15 S 46.53, Ho. 32, M7.4S 

Found : C 46.64, H 6.23, N : 6.67 

( 3 } { 2R} - 1 - f 3, 5-3is ( z r i f luoronethyl ; benzoyl j -2- ( 3 , 4- 
dirrieznylbenzyl ) -4- ( N-mo rphe 1 mo ~ 4 - ar^i nc - 2 - 
20 burynyl; piperazme di hydrochloride 

[Oi]^' 0 ; -9.30° (C=0.25, MeOH ; 

IF : 3600-5000, 2600-1950, 1630, 1273, 112 5 zn~ 

NMR ;DMSC-d 6/ 5} : 2.10-5.20 ;2SH, ~ ■ , 6.20-8.3j '6H, m: 
MASS : 597 (M+l) (free; 

25 

(4; (2R) -1- :2, 5-3is { - r i f 1 uo: ome :r yl ! benzoyl ■ -2- (3, 4- 

dirr.eiihyi benzyl ; - 4- [ K-^ezhy 1 ->;- : 3-cyr idyimezhvi ; -2 - 
^.ince::.y. jpiperazine :::: vcr ocn.crice 
[a]g 5 -^ : -ii.60 a (C=0.2S, MeOH; 
30 2R (Nujclj : 3600-3100, 2700-1950, 1630, 1275, 1122 cm 

I\MR (DMSO-d 6 , 5) : 2.10-5.20 (24H, m) , 6. 60-*. 80 ;6H, 

- } , S. 10-8. 35 (2H, m; , 8.70-3.95 (2H, m) 
MASS : 593 (M-i; (free; 

Anal. Calcd. for C 5 l H 3 4 F 6 N" 4 O- 3HC 1 -7 / 2H 2 C : 
3 5 C 4 3.67, H 5 . 80, N 7.32 



- : 
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Found : C 48.33, H 5.88, N 6.79 

( 5 ; :2R;-l-;3,5-3i5 { zr if iuoromethyi ) benzoyl ] -2- {3,4- 

d line thyl benzyl ) -4- [ ( E ) -N- ( 3-pyridylmethyl ) ~4-ainino-2- 
5 but eny 1 J piperaz ine t r ihydrochior ide 

.;a] J £ • i : -10. 40^ (C=3.2 5, Me OH } 

Z? {Neat! : 2600-3100, 2300-1950, 1630, 1274, 1124 cm' 1 
MM? ;DMSO-d^, 5; : 2.09-5.20 ;22H, m) , 6.05-6.25 {2H, 

rrj , 6 . 60-9 . 00 i 10H, n; 
10 MASS : 605 (M+15 (free) 

Anal. Calcd. for C 32 H 34 FgN 4 0-3HCi-5H 2 0 : 

C 47.80, H 5.39, K 6 . 9" 
Fcuna : C 47.61, H 5.55, \ ; c.4o 

15 < 6 ; ; 2R; - 1 - [ 2 , 5-Bi s ( ^ ri flue rorce thy 1 )oenzoylj-2-(3,4- 

air^e thylbenzyl ) - 4- [ (E) - N-mo r phc 1 mo - 4 - amine -2-buzenyl 1 - 

piperazine dihydrochlor ice 

[a] J 3 • 5 : -6.40° (C=3.2r, Me OH J 

IR :Nu]oli : 3600-3000, 2750-1950, 1620, 1273, 1120 ex" 1 
20 NMR ;DMSO-d 6 , 5} : 2.09-5.20 (23H, m) , 5.30-3.30 (SH, 

MASS : 599 (M-rl) irree' 

Anal. Calcd. for -30^-36^6^4 O 2 - 2 H C 1 • 7 / 2 H 2 C: : 

C 49.05, H 6.17, K~ 7.62 
Found : C 4 9.15, H 6.16, N 7.41 

{"' ■; 2?. ; - 1 - T 2 , 5-Bis ( crl f lucromethyl } benzoyl ] - 2- ( 2- 
naphthyirriethyi ; - 4- [M- { 3-pyr idyin\e thyi ) - 2- 
arr.ir.ee thy 1 > piperazine trihycrcchlor ide 
■a;^ 5 * 5 : -11.00 J (0=0.25, Me OH ; 
30 IR (Neat: : 3600-3100, 2800-1950, 1630, 1273, 1120 cn" ~ 

NMR ;0M£0-o 6 , 5) :2. 50-5. 20 (16H, ir.i , 7.00-9.00 (14H, m) 
MASS : 601 (M+l) (free) 

Anal. Calcd. for C 32 K 30 F 6 x\ T 4 C-3KCi-4H 2 O : 

C 49.15, H 5.26, l\ ".Ic" 
35 Found : C 4 9.26, H 5.24, N 6.3C 
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(6; ( 2 R ) - I - l j , 5 -Bis (trifluoromethyl) benzoyl] -2- (2- 

naphthyimethyl) -4- (N-morpholinc-2-aminoechyi ) piperazine 
air.ydrochlcr icie 

[alj 8 - 6 : -34. SC r - (00.25, Me OH i 

IR -Nea-; : 3600-3100, 2800-1950, 1630, 1273, 1120 cirT 1 
NMR (DKSO-d 6 , 5) :2.50-5.3C (22H, m) , 7.00-6.20 (10H, m} 
MASS : 595 (M-ij (free) 

Anal. Calca. for C 30 H 32 F g N 4 0 ? -2HCi-l 1/3H 2 0 : 

C 4 9.12, H 5. 58, n; 7 . 64 
Found : C 49.04, H 5.57, N 7.39 

(9; ; 2R) - I - ; 5 , 5-5is ;rri:Iuo romeihyi 5 ner.zc yl . -2- ( 2 - 

napn: nylmezhyi > - 4- N-mcrpnci inc- 3 -ami nop ropy 1 ) piperazine 
di hydrochloride 

ia]F 8 - 6 : -40.10° (00.25, Me OH } 

IR i!Cujcl; : 3650-3100, 2300-1970, 1636, 1275, 1122 cnT 1 
NHR iDMSO-a 6 , 5) : 2.20-5.30 (24H, m) , 7.00-3.20 

UCK, m) , 1 0.60-11.80 (3H, m) 
MASS : 610 (M^i: {free; 

Anal. Calca . for C 3 L H 3 ^ F 6 N ^ 0 2 • 2 K C 1 • 3 H 2 O : 

2 E3 . 62, H r . 7E , M 7 . 62 
Found : C 50.72, H 5.56, N 6.99 

(10) ; 2 R : - _ - [ 3 , 5 - B i s ( :r: f iucromechyi ) benzoyl ] -2- ( 2- 

napnzhylme thyl i -4 - [ (E) -N- ( j-pyridyirr.ethy 1 ■ - 4 -amino- 2 - 
buceny 1 j piperazine - r ihyaroehior ide 
fa]g 3 * 4 : -20.40° (00.25, MeOH} 

IR (Nujci) : 3650-3100, 2750-1930, 1620, 1272, 1 122 cm' 1 
NMR ;DMSO-d 6 , 6) : 3.00-5.30 (16H, m) , 6.00-6.30 f2H, 

mi , 7 . 00-9 . 10 ( 14H, ir.) 
MASS : 627 (M+i) (free; 

Anal. Galea . for C 3 £ H 3 2 F 6 N 4 C ■ 3 H C _ - 2 H 2 O : 

C 52.89, H 5.09, N 7.26 
Fcuna : C 52.73, H 5.09, N ~.16 
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; 1 1 5 f 2?.} - 1 - l 3 , 5-Bis { crif iuorcmethyi ) benzoyl ] -2 - ( 2 - 
naphthyimethyl i -4- [ (E ■ -N-morphoiino-4-amino-2- 
bUw6r.yi j piperazirie di hydrochloride 
■a]^' 3 - 6 : -13.00° (00. 25, Me OH ) 
5 IF (Nsa:! : 3650-3000, 2750-197C, 1 630, 2274 err" 1 

MMF (DMSO-dg, 5} : 2.60-5.30 (22H, mi, 6.15-6. 50 (2H, 

ir:) , 7 . 00-S . 25 ( 10H, m} 
MASS : 621 (M-rl) (free^ 

10 ;12; ■; 2?.: -1- [ 3, 5-Bis (trifiuorcmenhyi) benzoyl ] - 2- ( 2- 

naphunylmeuhyl } - 4 - : lv- J 3 - c y r i d y i m e z h y 1 ;■ -3- 
aminocropyljpiperazme or ihyarcchic r ice 

!a|^-° : -24.60° (C=0.25, MeOH ) 

IR (Mujcl; : 3 6C 0-3 100, 2750-1950, 1630, 1273, 1121 cm" - 
15 inMR (2MSC-a 6 , 5; :2. 20-5. 30 (1SH, m; , 7.00-9.10 14K, rr.) 

MASS : 615 (M^ 1 (free) 

Anal: Caicc. for C33H32F g N" 4 C-3HCl*i0/3H 2 O : 

C 50.56, H 5.36, M 7.1 5 
Found : C 50.52, h 5.3S, N 6.94 



Example 82 

The following compounds were obtained according zo a 
similar manner :c z h a z of Example 35. 

25 / 1) ■: 2R, - 1- [ 3, 5-Bi£ { or i f iuoromeznyl ) benzoyl j - 2 - < 2 - 

naphzhylmezhyl i - 4- ■ 4-hcmomcrpholino-2-buzynyi ;piperazme 
dihycrochioride 

[a]£ 6 - 0 : -19.30° (C-0.5, MeOH) 

:R ;i:eaz) : 2400, 2500, 1 640, 1430, 1280, 1175, 
3 0 1120 cr" : 

NMR 'OMSC-o 6 , 5; :1. 95-5. 34 (23H, m) , 7 .05-8 .20 {'-OH, m; 
MASS : 618 (M-l; ■; free ■ 

Anal. Caicc. for C 33 H33F e N 2 02'2KCl-2 . 9H 2 0 : 

C 53.37, H 5.33, >: 5.66 
23 Found : 3 53.33, H 3.47, x; 5.67 
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1 C6 

(2) ;2R^ -I- [3, 5-3is ( zri flue rcxerhyi ; benzoyl J - 2 - ; 3- f lucre- 4- 
rzezhylber.zyl ] -4- f (E) -4-:zorphoii:io-2-butenyi ] piperazme 
di hydrochloride 

lalg 3 * 0 : -4.50° <C=0.5, MeOH) 
5 IR ;Nujol) : 2400, 1645, 1275, 1135 cm" 1 

MMR (DMSO-dg, 5} : 2.20 (3H, si, 2.30-5.20 (21H, m) , 

c. 00-8.26 !cH, ~; 
MASS : 565 (M-rl) (free; 
Anal. Calcc. for C 2 9H32 ^^O^-lKCl : 
10 C 52.74, H £.19, N T 6.56 

round : C 52.39, H 5. 20, :\ 6.29 

(3; : 2R; - 1 - r 3 , 5 - 3 1 s ; crifluo rorz ethyl ■ cenzoyi j - 2- ( 3- f iuc ro- 4 - 
-ethylbenzyi;-4-r (E) -4- ch I orc-2-buteny 1 ; piperazine 
15 IR (Neat) : 1640, 1430, 1275, 1130 cm' 1 

MMR (DMSO-d 6 , 5;: 1.91-4.93 (13H, rrO , 5.71-3.20 (SH, m] 
MASS : 5S" 7 (M+l) 

( 4 ) ( 2R) -1- : 3, 5-Bis ( tr i f iuoromethyi ; oenzcyl ; -2- ( 3, 4- 
10 diz\et:nyibenzyi}-4-( 4-morpnclino-2-buzynyl ; piperazme 

hi hydro chloride 
zip : 9c-101°C 

. N JMR = I3MSO-dg , 5) : 2.0-5.2 (25H, zi,, 5.74 (IK, or a), 

5.S9 (1H, br d; , 6.6-8.2 (6H, rz) 
15 MASS : 573 (M-rl) (free) 

Anal. Calcc. for Z 3l E 33 F e S 3 G>2HCl-2 r d 2 0 

C 54.23, K 5.73, N 6.12 
Round : Z 53.99, H 3.33, 1~ 3.93 

3 0 Example 8 4 

The following cozipouncs were 00 z a med according zo a 
similar zanner zo that of Example 50. 

I 1 ) (2R)-i-:2,5-3is{ tri f iuorcrzethyi ; oenzoyl ] - 2- ( 4- 
— f iuorcoenzyl ; -4- { 4 - thiorrvorphoi inc-2-butyr.yi ;■ piperazme 
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dihydr ochlor ide 
xp : lSC n C (dec.) 
:a:^* C : -5. OCT (C=0.5, MeOH ) 
IR (Mujol) : 3350, 1630, 1125 cr" : 

MMR (DMSC-a-, 6) : 2.60-4,3: (21H, m) , 6. 35-7.25 (3K, 
x} , 7.45 (2K, cr s) , 7.75 ;1H, br s) , 6.16 (IK, a 

J=9 . 4H:) 
MASS : 588 (M-rl) (free; 

Anal . Caicc. for C 2 g H 2 g F 7 X 2 O S - 2 H C 1 - H 2 O : 

C 49.56, H 4.7 5, M 6.19 
rcunc : C 49.47, H 3.13, M 5.93 



;2'-:-i2,5-3is{ uri fiucromecnyi -:oenzcylj-2-<4- 
xe-boxybenzyl 5 - 4- { 4 - nnzcxo rphc 11 r.o- 2 -but: ynyl ; piperazir. 
di hydrochloride 
xp : 1 97°C ;dec . ) 
[alfr- 1 : -5.60 c (O0.3, MeOH) 
IR -fNu^cl) : 2500, 1640, 1275 cm" 1 

NMR (DMSO-g-, 5): 2.60-4.70 ;24H, x; , 6.70-8.3C (7H, x 
MASS : 600 (M-rl) (free; 

Anal. Galea, for C 2 9H 31 r 6 N" 3 C 2 S-2HC:-: . 3H 2 G : 

C 50.05, H 5.16, X 6.04 
Found : Z 50.06, H 5.36, a 5.77 



(2; =:2R;-:-[3 r 5-3is { cr i f luoroxechyl ;benzoyl]-2-(4- 
:.r; irjcror.eihylber.zyl ) -4- ( 4 - ihior.orphc iino-2- 
hu.ynyl > piper a z me drhycrochicr ice 
xp : 17 3°C {dec; 

[a]?. 8 - 0 : -9.60° (C=0.5, MeOH) 
IR iNujcl) : 2400, 1640 cm' 1 

:0MR {7MSO-a 6 , c; : 2.7C-5.3G (21H, x! , 7.22 { 1H, d, 
J=7.7Hz), 7.41 { 1H, s), 7.5C-7.80 <4H, m) , 6.13 
;1H, d, 0-7. 0Hz) 
MASS : 633 fM-rl) (free) 

Anal. Galea, for C 2 9 H 2 g= 9 N 3 0S-2HC1-1 . 3H 2 C : 
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10s 

C 47.46, H 4.48, N' 5.73 
Found : C 47.43, H 4.51, M 5.51 



(4} {2R) -1 - [ 3, 5-5is Crifluoromethyl ) oenzoyl j - 2 - { I - 
5 naphtnylmethyl ) - 4- ( 4 - chiomorphoi inc-2-butyny 1 } piperazine 

d i hyc re ch 1 o r i de 
mp : 191 C C (dec. ; 

[a]^' c : -15.60' (2=0.5, Me OK ) 
I?, (Muici; : 2500, 1625 cm" 1 
10 nmr (DMSO-dg, 5) :2. 65-4. SO (21H, m; , 7 . 10-3 . 60 ;10H, m) 

MASS : 620 (M~l; (free; 

Anal. Caica. for C 32 H ^ i F f rN 3 C5*2HCi-C . 4H 2 C : 

C 54 . 92, H 4.37, N 6.00 
Found : C 54.68, H 5.04, I\ 5.65 



Example 85 

The following compound was obtained according to a 
similar manner to tha: of Example 51. 

'2R ; -1- ; 3, 5-3:5 ':rifiuorc methyl) benzoyl? -2- i 3, 4 - 
dimethyibenzyl ) -4- [ 3- ( 1 -me thyl - 1 H-pyr azol - 4 - 
y 1 ) propyl ? piperazine hydrcchic r ice 
mp : 163-165 C C 

[ctjf^- 3 : -19.80° :C=0.5, MeOH ) 
I? (Nu:oi; : 2550, 1635 cm -1 

NMR :2MS0-d e , 5) : 1.90-2.25 (6H, mi, 2,00-4.00 :I5H, 

br ) , 6 . 65-3 . 25 ( 3H, m) 
MASS : 3c" 7 {M- 1 ; (free: 
Anal. Caicd. for a H-^ F , OHCi-H^O : 

C 56.03, H 5.6S, N 9.02 
Found : C 56.44, H 5.76, N 3.98 



Example 8 6 

The following compound was obtained according to a 
similar manner to char of Example 61. 
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(2R)-l-[3,5-Bis( tri f luoroine chy 1 ) benzoyl ; - 2- ( IH-indcl-3- 
yimechyi) - 4- (4 - (3, 3-dimethylrr:or?ho!inc ) -2-butenyI ] piperazine 
dihydrochlcride 

~p : 21G°C {dec.) 

fa] 2 s - 4 : -0.63* (0=0.11, MeOHj 

Ik (Nujci j : 3660-3300, 2700-2300, 1640, 1445, 1430, 
13 7C, 12 7 C cr?~ ' 
(DMSO-d 6 , 5} : 1.20-1.30 (6H, m) , 2.85-5.25 (19H, 
m), 6.05-5.30 (2H, ~) , 6.65-S.25 {8H, m) , 10.97 
(1H, or s;, 11.40-12.20 (2H, rr.) 
MASS : 623 ;M+1; (free) 

Example S7 

The f o 1 lowing compound was cbuainec according zc a 
similar manner no tihao of Example 54. 

(2R;-l-[3 / 5-3is ( :r if luc rcmechy 1 ) benzoyl ] -2- { 3, 4- 
ai-eohylbencyl j -4- [ 3- f 3-pyr idyl > propyl ] piperazine 
dinydrochl c r ice 

mo : I 6 2 - .1 6 S ° C 

fa]S 4 - 7 : -5. 77° [C = i . 3 , MeOH } 

IP. fNujoi; .: 3600-3300, 2700-2 300, 1 632, 144 5, 1430, 

1370, 1230 crrr- 
NMR (DMSO-a-, 5) : 1.92-5.22 ( 2SK, m) , 6.56-3.26 (6H, 

-) , 11.43 (2H, or s! 
MASS : 564 (M+l; (free) 

Anal. Caicc. for C 3C H 31 F s N 3 0-2KCl-2 . 4H 2 Q : 

C 53.01, H 3.60, >! 6.1b 
Found : C 53.04, H 5.93, M 5.7- 
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C L A I M S 



A compound of the formula : 



-C-N M-R 
£3 



wherei r. 

V is bond cr lower alkylene, 

R 1 is aryl which may have suitable subs t i tuent ( s } , 
R~ is aryl or intioiyl each of which may have suitable 
subs t i t uen t (s) , 
is hydrogen or lower alkyi, 
R s is chloro ( lower ) aikenyi ; 
chic ro ( icwer ) alkynyl ; 

cyr idyl ( lower ) alkylamino ■; lower ) aikyl ; 
cyr idyl ( lower ) al kyi amino ( lower } aikenyi ; 
X- \ lower aikyl) -N- [cyr idyl ( lower ) alkyi : amino- 
( lower ; alkyi ; 

t r lazoiyiamino ( lower) aikyl ; 

lower alkoxy ( lower; alkylamino ■ lower) aikyl ; 

bis [ { lower ) alkoxy ( lower ) ai ky 1 ] ammo ( lower ; al kyi ; 

N- (lower alkyi ) -N- [ ( lower) alkoxy ; lower) alkyi j ammo- 

( iowe r ) alkyi; 
hydroxy ( lower ) ai kyi ; 

lower ai kyisui f onyloxy ( lower ; aikyl ; 

pheny 1 ( lower ) al kyi which may have lower aikanoyi, 

ammo, lower ai kancy iamino, 

di (lower) alkyiaminccarbonyi or nitro; 

lower alkoxypheny 1 ( iowe r ) al ky lea rbonyi ; 



BNSDOC1D: <WO 9722597A1_I_> 



WO 97/22597 



PCT/JP96/03641 



111 

lower alkanoylbenzoyl ; 

benzoyl (lower) alkyl which has lower alkyl, chlorine 
or cii ( lower) aikylamino ; 

benzoyl (lower) alkyl which has halogen and lower 

5 alkyl; 

dihalobenzoyl (lower) alkyl; 

di { lower) alkylbenzoyl ( lower) alkyl; 

3-f luorobenzoyl (lower) alkyl; 

3- ( 4-f luorobenzoyl ) propyl ; 
10 4, 4~ethylenedioxy-4- ( 4-f luorophenyi ) butyl ; 

piperazinyicarbonyi ( lower) alkyl which has 

cyclopentyl or halophenyl; 

{2-pyridyl) ( lower ) alkyl ; 
( 3-pyricyi ) propyl; 
15 ( 3-pyridyl )( lower ) alkynyl ; 

imidazolyl ( lower) alkyl which may have lower alkyl; 

pyrazolyl (lower > alkyl which may have lower alkyl; 

rhiomorphoiinyicarbonyl (lower) alkyl; 

(3-azabicyclc [3.2 . 2] non-3-yi ) carbonyi ( lower ) alkyl ; or 
20 thienyicarbonyi (lower) alkyl, 

1,2,3, 6-tetrahydropyridyl (lower) alkyl, 

1.2.3. 6- tetrahydropyridyl ( lower) alkynyl , 
1,2,3, 4-tetrahydroisoquinolyl ( lower) alkyl, 

4.5.6. 7- tetrahydrothieno [3, 2-c J pyr idinyi (lower) - 
25 alkyl, 

saturated heterocyclic (lower) alkyl, 
saturated heterocyclic (lower) alkenyi, 
saturated heterocyclic (lower) alkynyl, 
saturated heterocyclicamino ( lower) alkyl , 
30 saturated heterocyclicamino { lower ) alkenyi or 

saturated he uerocyclicamino ( lower ) alkynyl, each of 
which may have suitable subst i tuent ( s ) , 
and a pharmaceutical^ acceptable salt thereof. 

35 2. The compound of claim 1, in which 
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Y is lower alkylene, 

R 1 is C 6 -C 10 aryl which may have 1 to 3 mono (or di or 
tri ) halo { lower) alkyl , 

R- is Cg-C^Q aryl or indolyl, each of which may have 1 
to 3 suitable substituent ( s ) selected from the 
group consisting of lower alkyl, lower alkoxy, 
mono (or di or tri ) halo ( lower ) alkyl and halogen, 

R^ is hydrogen, and 

R 4 is chloro (lower) alkenyl; 
chloro (lower) alkynyl; 

pyridyl ( lower) alkyl amino ( lower J alkyl ; 
pyridyl ( lower ) alkyl ami no ( lower ) alkenyl ; 
N- ( lower alkyl ) -N- [pyridyl ( lower) alkyl ] amino - 
{ lower ) ai kyi ; 

tr iazclylamino ( lower ) alkyl ; 

lower alkoxy ( lower ) alkyl ami no ( lower ) al kyl ; 
bis [ ( lower } ai koxy ( lower) alkyl ] amino ( lower ) alkyl ; 
N- { lower alkyl) -N- [ ( lower ) a 1 koxy ( lower ) al kyl ] ami no - 
( lower) alkyl ; 
hydroxy (lower ) alkyl ; 

lower alkylsul f onyloxy ( lower ) alkyl ; 

phenyl ( lower ) al kyi which may have lower alkanoyl, 

amino, lower alkanoylamino, 

di ( lower) al kyl aminocar bony i or nitro; 

lower aikoxyphenyl (lower) aikylcarbonyl ; 

lower alkanoyibenzoyl ; 

benzoyl ( lower ) alkyl which has lower alkyl, chlorine 
or di (lower) aikylamino; 

benzoyl ( lower ) alkyl which has halogen and lower 
alkyl; 

dihalobenzoyl (lower) alkyl; 

di ( lower) alkyl benzoyl (lower) alkyl ; 

3-f luorobenzoyl ( lower) alkyl ; 

3- ( 4-f luorobenzoyl ) propyl ; 

4 , 4-ethyienedioxy-4- ( 4-f luorophenyi ) butyl ; 
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piperazinylcarbonyl (lower) alkyl which has 
cyclopentyl or haiophenyl; 

(2-pyridyi) ( lower ) alkyi ; 

( 3-pyridyl ) propyl ; 
5 (3-pyridyl) ( lower ) alkynyl ; 

imidazolyl ( lower ) alkyl which may have lower alkyl; 
pyrazolyl ( lower ) alkyl which may have lower alkyl; 
thiomorpholinylcarbonyl (lower) alkyl; 

( 3-azabicycio [3.2.2] non-3-yl ) carbonyl ( lower) alkyi ; or 

10 thienylcarbonyl (lower) alkyi, 

1,2,3, 6-tetrahydropyr idyl (lower) alkyl, 

1,2,3, 6-tetrahydropyridyi (lower) alkynyl, 

1,2,3, 4-tetrahydroisoquinolyl (lower) alkyl, 4,5,6,7- 

tetrahydrothieno [3, 2-c] pyridinyl ( lower) alkyl, 

15 saturated heterocyclic ( lower ) alkyl , 

saturated heterocyclic ( lower ) alkenyi , 
saturated heterocyclic (lower) alkynyl, 
saturated he terccyciicamino (lower) alkyl, 
saturated heterocycl ic amino ( lower ) ai kenyi or 

2C saturated heterocyclicamino ( lower ) alkynyl [wherein 

"saturated heterocyclic moiety" is saturated 3 to 
8-memberec heteromonocyciic group containing 1 to 4 
nitrogen atom(s) ; 

saturated 3 to 8 -member ed heteromonocyciic group 
25 containing i or 2 oxygen a torn ( s ) and 1 to 3 

nitrogen atom(s) ; 

saturated 3 to 8-membered heteromonocyciic group 
containing 1 or 2 sulfur atom(s) and 1 to 3 
nitrogen atom(s); or 
30 saturated heterocyclic group of the formula : 



35 
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■N (CH 2 ) S (CI 



(CHo ) 



(CH 9 ) 




(wherein q, r, s and t are each 
integer of 1 to 6) ] , 



each of which may have I to 3 suitable 
substituent (s) selected f rem the group consisting 
of cycle (lower ) alkyl, lower alkanoyi, lower alkyl, 
mono(or di or tri ) halo (lower) alkyl, lower alkoxy, 
lower alkoxy (lower) alkyl, halogen, Cg-C 10 aryl, 
cyano, oxo and bivalent group of the formula : 




3. The compound of claim 2, in which 
Y is lower alkylene, 

R 1 is phenyl which may have 1 or 2 mono (or di or 
tri) halo (lower) alkyl, 

R 2 is phenyl, naphthyl or indoiyl, each of which may 

have 1 or 2 suitable substituent (s) selected from 
the group consisting of lower alkyl, lower alkoxy, 
mono (or di or tri ) halo ( lower ) alkyl and halogen, 

R^ is hydrogen, and 

R 4 is chloro (lower ! aikenyl; 
chloro (lower) alkynyl; 

pyridyl (lower) alkyl amino (lower) alkyl; 
pyridyi ( lower) alkyl amino ( lower) aikenyl ; 
N- (lower alkyl ) -N- [pyridyl (lower) alkyl] amino- 
( lower) alkyl ; 

triazolylamino ( lower) alkyl ; 

lower alkoxy ( lower ) alkyl amino ( lower) alkyl / 

bis [ (lower) alkoxy (lower) alkyl] amino (lower) alkyl; 
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N- {lower alkyl) -N- [ (lower) alkoxy (lower) alkyl] amino- 
( lower ) alkyl ; 
hydroxy ( lower) alkyi ; 

lower alkyl sulfonyloxy (lower) alkyl ; 
phenyl ( lower ) alkyl which may have lower aikanoyl, 
amino, lower alkanoylamino, 
di (lower) alkylaminocarbonyl or nitre- 
lower alkoxyphenyl (lower) alkylcarbonyl ; 
lower alkanoylbenzoyl ; 

benzoyl (lower ) alkyi which has lower alkyl, chlorine 
or di (lower; alkylamino; 

benzoyl {lower J alkyl which has halogen and lower 
alkyl ; 

dihaiobenzoyl ( lower) alkyi ; 

di (lower) aikylbenzoyl (lower) alkyl; 

3-f luorobenzoyi (lower) alkyl; 

3- ( 4- f luorobenzoyi ) propyl; 

4 , 4-ethylenedioxy-4- ( 4 - f luoropheny 1 ) bur yi ; 
piperazinylcarbonyl (lower) alkyi which has 
cyciopentyl or halophenyi; 
(2-pyridyl) ( lower ) alkyl ; 
( 3-pyr idyl ) propyl ; 
(3-pyridyl) { lower ) alkynyi ; 

imidazolyl ( lower ) alkyl which may have lower alkyl; 
pyrazolyl ( lower ) alkyl which may have lower alkyl; 
thiomorpholinylcarbcnyi (lower) alkyl; 

(3-azabicyclo [3.2 .2]non-3-yl) carbonyl (lower) alkyl; o 

thienylcarbonyl (lower) alkyl, 

1,2,3, 6-tetrahydrcpyridyi (lower) alkyl, 

1,2,3, 6-tetrahydropyridyl (lower) alkynyi, 

1,2,3, 4-terrahydroisoquinolyl (lower) alkyl, 4,5,6,7- 

tetrahydrothieno [3, 2-c ] pyr idinyl (lower) alkyi , 

saturated heterocyclic ( lower) alkyi , 

saturated heterocyclic ( lower) alkenyl , 

saturated heterocyclic (lower) alkynyi, 
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25 



30 



saturated heterocyclicamino ( lower) alkyl, 
saturated heterocyclicamino (lower) alkenyl or 
saturated heterocyclicamino (lower) alkynyi [wherein 
"saturated heterocyclic moiety" is pyrrolidinyi, 
piper idyl, piperazinyl, hexamethyleneimino, 
morphoiinyl, homomorpholinyl, thiomorpholinyl or 
3-azabicyclo [3 . 2 . 2 ] non-3-yl ] , each of which may 
have 1 or 2 suitable subst ituent ( s ) selected from 
the group consisting of cycio ( lower ) al kyi , lower 
alkanoyl, lower alkyl, mono (or di or 
tri) halo (lower ) alkyl, lower alkoxy, lower 
aikoxy ( lower } alkyl, halogen, phenyl, cyano, oxo and 
bivalent group of the formula : ^^f^\\ 



4. The compound of claim 3, in which 
Y is lower alkyiene, 

R 1 is phenyl which may have 1 or 2 mono (or di or 
tri ) halo ( lower) alkyl , 



substituent (s) selected from the group consisting 
of lower alkyl, lower aikoxy, mono (or di or 
tri ) halo ( lower ) alkyl and halogen, naphthyl or 
indolyi , 

R is hydrogen, and 

R 4 is (2-pyridyl) ( lower ) al kyi ; 
( 3-pyr idyl ) propyl ; 
(3-pyridyl) ( lower ) alkynyl ; 

imidazoiyi ( lower ) alkyl which may have lower alkyl; 
pyrazolyl ( lower ) alkyl which may have lower alkyl; 
pyridyl (lower) alkyl amino (lower) alkyl; 
pyridyl (lower) alkylamino (lower) alkenyl; 
N- (lower alkyl) -N- [pyridyl (lower) alkyl] amino- 
( lower) alkyl ; 

triazolyl amino ( lower) alkyl ; 

lower aikoxy ( lower ) alkylamino ( lower ) alkyl ; 




is phenyl which may have 1 or 2 suitable 
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bis [ ( lower ) alkoxy ( lower) alkyl ] amino ( lower) alky! ; 
N'- (lower alkyl ) -N- [ ( lower) alkoxy ( lower) aikyl ] - 
amino C lower ) ai kyi ; 

1,2, 3/ 6-ten rahydrcpyriciyi { lower) alkyl ; 

1.2.3. 6- tetrahydropyridyi (lower) alkynyl; 
1,2,3, 4-tetrahydroisoquinoiyi (lower) alkyl; or 

4.5.6. 7- netrahyarothieno [3, 2-c] pyridinyl ( lower) - 
alkyl. 

The compound of claim 3, in which 
V is lower alkylene, 

P.i 15 ohenvi whicn may have 1 or 2 mono 'or di or 
iri; halo ; lower) alkyl, 

p ^ 1S chenvl which may have 1 or 2 saleable 

subsn tuenu ( s ) selected from me group consisting 
of lower alkyl, lower alkoxy, mono (or di or 
r ri ) halo { lower ) aikyl and halogen, napnthyi or 
indoly 1 , 

F. J is hydrogen, and 

is morpholmyi : lower ) alkyl wnich may have 1 or 2 
lower aikyl; 

homomorphoi iny 1 ( lower ) aikyl ; 
-niomorpholmyi ( lower; aikyl ; 
(hexamechyieneimino) (lower; alkyl ; 
( ?.-azabicyclc- [ 3 . 2 . 2 ; non-3-yi ) ( lower) aikyl ; 
pipera::nyl ( lower } aikyl which may have phenyl or 
cvclo ( lower ) al kyi ; 

morphoi inyi ( lower ) ai kenyl which may have 1 or 2 
lower aikyl; 

mcrphoiinyi ( lower ) alkynyl which may have 1 or 2 
lower aikyl, lower alkoxy v lower 5 al kyi cr mono (or d 
or :r;) halo ( lower) aikyl; 
chiomorphoiinyl (lower) aikenyl ; 
ihiomorphoimyl (lower) alkynyl ; 

cvrroiidinyi : lower ; alkynyl which may have lower 
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alkoxy ( lower) alkyl ; 

piperazinyl (lower) alkynyl which may have cyclo- 
( lower) alkyl ; 

morpholinyl amino ( lower) alkyl ; 
morphoiinylamino ( lower) alkenyl ; 
morpholinylamino (lower) alkynyl ; 

[spiro [indan-i, 4 ■ -piperidine ] -1 1 -yl ] ( lower) alkyl ; 
piperidyl ( lower ) alkyl which has phenyl, lower 
alkoxy, lower alkanoyi, piperidyl or oxo; or 
piperidyl ( lower ) alkyl which has phenyl and cyano. 

6. The compound of claim 5, in which 
Y is lower aikylene, 

R l is phenyl which may have 1 or 2 mono (or di or tri)- 
halo ( lower ) alkyl, 

R is phenyl which may have 1 or 2 suitable 

substi tuent ( s ) selected from the group consisting 
of lower alkyl, lower alkoxy, mono (or di or 
tri ) halo (lower ) alkyl and halogen, naphthyi or 
indoiyl , 
is hydrogen, and 

A 

R^ is morpholinyl ( lower ) alkyl which may have 1 or 2 
methyl ; 

homomorpholinyl (lower) alkyl; 
thiomorpholinyi (lower) alkyl ; 
(hexamethyleneimino) (lower) alkyl; 
{3-azabicycIo[3.2.2] non-3-yl ) (lower) alkyl ; 
piperazinyl ( lower ) alkyl which has phenyl or 
cyclohexyl ; 

morpholinyl ( lower ) alkenyl which may have I or 2 
methyl ; 

morpholinyl ( lower ) alkynyl which may have 1 or 2 
methyl, methoxymethyl or f luorome thyi ; 
thiomorpholinyi ( lower ) alkenyl ; 
thiomorpholinyi ( lower ) alkynyl ; 
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pyrrolidinyl ( lower ) alkynyl which may have 
methoxymethyl ; 

piperazinyl (lower) alkynyl which may have 
cyclohexyl; 

5 morpholinylamino (lower) alkyl; 

morphoiinyl amino (lower) alkenyl; 
morpholinylamino (lower) alkynyl ; 

[spiro [ indan-1, 4 • -piperidine] -1 1 -yl] (lower) alkyl; 
piperidyl (lower) alkyl which has phenyl, methoxy, 
10 acetyl, piperidyl or oxo; or 

piperidyl (lower ) alkyl which has phenyl and cyano. 

7. The compound of claim 6, in which 
Y is methylene, 

15 R 1 is bis (trifluoromethyl ) phenyl, 

R 2 is phenyl or naphthyl, each of which may have 1 or 2 
suitable subs tituent ( s ) selected from the group 
consisting of methyl, methoxy, tr i f luoromethy 1 and 
fluorine, cr indolyl, 
20 R 3 is hydrogen, and 

R 4 is thiomorphoiinyi (C^-C 4 ) alkyl ; 

morphoiinyl (C 2 -C 4 ) alkenyl which may have 1 cr 2 
methyl ; 

morphoiinyl (C9-C5) alkynyl which may have 1 or 2 
25 methyl, methoxymethyl or f luorome thyl ; or 

morpholinylamino (C^-C^ alkyl. 

8. The compound of claim 7, which is selected from the 
croup consisting of 

(1) (2R)-l-(3 / 5-3is (tr if luorome thyl) benzoyl] -2- ( 1H- 
indol-3-ylmethyl) -4- ( 3-thiomorpholinopropyl ) - 
piperazine, 

(2) (2R)-l-[3,5-3is (trif luorome thyl) benzoyl] - 4- (4- 
morphoiino-2-butynyi ) -2- ( 2-naphthylmethyl ) - 



30 
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piperazine, 

(3) (2R) -4- (4-Morpholino-2-butynyl ) -1- [ 3, 5- 
bis (trif luoromethyl) benzoyl] -2- (3, 4- 
dimethylbenzyl ) piperazine, 

(4) (2R) -I- [3, 5-Bis ( trif luoromethyl ) benzoyl] -2- (3,4- 
dimethylbenzyi ) -4- [ 3- ( mo rpho lino amino ) propyl ] - 
piperazine and 

(5) <2R) -1- [3, 5-Bis (rrif luoromethyl ) benzoyl ] -2- (3, 4- 
dimethylbenzyi) -4- [ (E) -4-morphoiino-2-butenyl ] - 
piperazine , 

or a pharmaceutically acceptable salt thereof. 

A process for the preparation of compound of the 
following general formula : 



Y-R^ 



/ 



R--C-N 



\ 



N-R 



wherein 

Y is bond or lower alkylene, 

R x is aryl which may have suitable substiruent (s) , 

2 

R is aryl or indoiyl each of which may have suitable 

substi tuent ( s ) , 
R 3 is hydrogen cr lower alkyi, 
R 4 is chloro (lower) alkenyl; 

chloro ( lower ) alkynyi ; 

pyridyl ( lower ) al kylamino ( lower ) alkyl ; 

pyridyl ( lower) a 1 kylamino ( lower) alkenyl ; 

N- (lower alkyl ) -N- [pyridyl (lower) alkyl ] amino- 
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( lower) alkyl ; 

zr iazoi y 1 ami no (lower) aikyi ; 

lower alkoxy (lower) a iky I amino (lower) alkyl; 

bis [ ( lower ) aikoxy ( lower) alkyl ] amino { lower) aikyi ; 

•v- ( lower alkyl ) -N- [ ( lower) aikoxy { lower) alkyl ] ami no - 

■; lower) alkyl ; 

hydroxy { lower ) alkyl ; 

lower alkyisul f onyloxy (lower) alkyl ; 

chenyl ( lower) aikyi which may have lower aikanoyi, 

amine, lower alkanoylaminc, 

di (lower) ai ky lammocarbony 1 or nitro; 

lower aikoxyphenyi ' lower) al ky lea r cony 1 ; 

lower ai kanoyl benzoyl ; 

benzoyl ( lower } alkyl which has lower a^kyi, chlorine 
cr c: ( lower) alkyl ami no ; 

benzoyl ( lower ) alkyl which ha? halogen and 
lower alkyl ; 

dihalcbenzcy i { lower) aikyi ; 

di (lower) aikyibenzoyl { lower) aikyi; 

3- f iuorobenzoyi (lower) aikyi; 

3 - ' 4 - f iuoro benzoyl 5 propyl ; 

4 , 4-echyienedioxy-4- ( 4 - f luoropneny 1 ) bur yl ; 
oicerazinylcarbonyi ( lower) alkyl which has 
cyciopencyi or haicphenyi; 
i'2-pyridyi) ; lower ) aikyi ; 
i 3 -pyr idyl ) propyl ; 
(3-pyridyi) ( lower ) aikynyi ; 

imidazoiyl ( lower ) ai kyi which may have lower aikyi; 
pyrazoiyl ( lower ) aikyi which may have lower aikyi; 
zhiomorphol inylcarbonyl (lower) aikyi; 

; 3-azabicycio [ 3 . 2 . 2 ] non-3-yl } carbonyl ( lower ) ai kyi ; or 

chi enyl carbon yi { lower) alkyl, 

1,2,3, 6-eecrahydropyridyl ( lower) aikyi, 

1,2,3, 6-retrahydropyr idyl (lower) aikynyi, 

1, 2, 3, 4-zecrahydroisoquinclyi (lower) aikyi, 
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4, 5, 6, 7-tetrahydrothieno [ 3, 2-c] pyridinyl (lower) - 
alkyl, 

saturated heterocyclic (lower) alkyl, 
saturated heterocyclic (lower) aikenyl, 
saturated heterocyclic (lower) aikynyl, 
saturated he terocyciicamino (lower) alkyl, 
saturated heterocyclicamino ( lower ) alkenyi or 
saturated heterocyclicamino (lower) aikynyl, each of 
which may have suitable subs ti tuent ( s ) , or 

a salt thereof, 

which comprises 

(1) reacting a compound of the formula : 



15 





20 



or its reactive derivative at the imino group 
or a salt thereof with a compound of the formula 



W 



1 



25 



or a salt thereo 



f to provide a compound of the 



formula 



30 




R3 



35 
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or a salt thereof, in the above formulas, 

Y, R 1 , R 2 , and are each as defined above, and 

'Wi is a leaving group, or 

(2) reacting a compound of the formula : 



o < 



P.--C-N N-h 



or its reac:;ve derivative a: the immo group 
or a salt thereof with a compound of the formula 



HO 



O 



or its reactive derivative at the carboxy group 

or a salt thereof to provide a compound of the formula 

Y-R- 



A3 



or a salt thereof, m the above formulas, 
Y, R 1 , R 2 and R J are each as defined above, and 
r - is lower a 1 koxypheny 1 ( lower ) aikyl or lower 
aikanoylphenyi , or 
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(3) reacting a compound of zhe formula 



Y-R2 



o 



o 



or its reactive derivative at tne carboxy group 
or a salt thereof with a compound of the formula : 

or a salt thereof to provide a compound of the formula 



V_u/ 

F; 



cr a sal: "herecr, in the above formulas, 
i , R" and R " are each as denned above, 

X is lower aikyiene, and 

R° is piperazinyi which has eye iopentyi or halophenyi ; 
cr zhiomorpholinyi , or 

subjecting a compound of the formula : 
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Y-R- 



•OH 



or a saic rhereo: to an acyiacior. reaction lo provide 
compound of the formula : 

Y-R 2 

O 



P.' 



or a salt thereof, in che above formulas, 

v, v, r * , R- and R 3 are each as defined above, and 

?. ' is acyloxy, or 

(5) reacting a compound of the formula : 



0 



/^Y -7 

f N - a. - :\ 

W 

1 3 



or a salt: thereof with a compound of the formula : 

K-R 8 
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or a salt thereof to provide a compound of che formula 

Y-R 2 
0 | 

\_L_y 

A3 



or a salt thereof, in the above formulas, 
X, Y, R , and R° are each as defined above, and 

R 8 is pyridyl ( lower ) alkylamino; 

N- (lower alkyi) -N- [pyridyl (lower) alkyl) amino; 
triazolylamino; mo r pho 1 i no am i no ; 
15 lower alkoxy ( lower ) alkylamino; 

bis [ ( lower) alkoxy ( lower) alkyl] amino; 

N- (lower alkyi) -N- [ (lower) alkoxy ( lower ) alkyl] amino; 
imidazolyi; pyrazolyl; or 
1,2,3, 6-tetrahydropyr idyl, 
20 1/ 2, 3, 4-tetrahydroisoquinolyl, 

4,5,6, 7-tetrahydrothieno [3, 2-c ] pyr idinyl or 
saturated heterocyclic, each of which may have 
suitable substituent (s) , or 

25 (6) subjecting a compound of the formula : 



Y-R z 



O 

~ 1 

30 



R- 



35 
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or a salt thereof to a reduction reaction to provide a 
compound of rhe formula : 



Y-R2 



i - 

6 J 



or a sal" chereo:, in the above formulas, 

X, , p. 1 , ?- and ?~ are each as defined above, or 

"I) reaching a compound of rhe formula : 



Y-R 



V_L_/ \=/ 



£ 1 



or a sal: thereof with a compound of :ne formula : 

or a sale thereof to orovide a compound of the formula 
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or a salt thereof, in the above formulas, 
X, Y, ?- and R 3 are each as defined above, 

i s a leaving group, and 

a 

R~' is lower aikanoyi. 

1C. A pharmaceutical composition which comprises, as an 
active ingredient, a compound of claim 1 or a 
pharmaceut icaiiy acceptable sale thereof in admixture 
with pharmaceut ical 1 y acceptable carriers. 

11. A use of a compound of claim 1 as a medicament. 

12. A method for treating or preventing Tachykinin-mediated 
diseases which comprises adrnmis :er ing an effective 
amount of a compound of claim 1 or a pharmaceut ical 1 y 
acceptable salt thereof to human being or animals. 

13. A compound of claim 1 for use as a medicament. 

14. Use of a compound of claim I for manufacture of a 
medicament for treating or preventing Tachykinin- 
mediated diseases . 
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